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THE CONCRETE BREAKWATER AT HARBOR BEACH, 
MICH. 
By EMILE LOW,* M. Am. Soc. C. E. 


In Engineering News of May 29, 1902, there 
was described in minute detail the concrete 
superstructure to the breakwater at Buffalo, 
N. Y. There is now being erected at Harbor 
Beach, Mich., a new superstructure on the foun- 
dations of the old breakwater there which is in 
some ways similar to the Buffalo structure. The 
Michigan structure is the subject of this article, 
the principal features of which have been com- 
piled from reports of the Chief of Engineers, 
U. S. A. 

DESCRIPTION OF THE HARBOR.—The site 
for this harbor, selected in 1872 after careful 
consideration, is on the west shore of Lake 
Huron. It furnishes the only harbor of refuge 
for vessels in storms between the north side of 
Saginaw Bay and the foot of Lake Huron at 
the city of Port Huron. 
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wide, and the west section, 471 ft. long, is 19 ft. 
wide. The south pier is 1,956 ft. long, of which 
218 ft, is 26 ft. wide, 1,032 ft. is 22 ft. wide and 
706 ft. is 18 ft. wide. 

Since 1885 the expenditures have been applied 
to keeping these piers in repair, dredging, regu- 
lating and controlling the berthing of vessels 
entering the harbor for refuge, engineering super- 
vision and general office expenses. It has been 
apparent for a number of years that to render 
the harbor adequate for the number and char- 
acter of vessels seeking it for refuge, the timber 
superstructure of the piers should be replaced 
with imperishable material and the harbor area 
increased by dredging. 

CONCRETE SUPERSTRUCTURE.—tThe river 
and harbor act of March 38, 1899, provided for 
commencing the work of rebuilding the super- 
structure of the main pier in concrete and au- 
thorized the work to be inaugurated under the 
continuing-contract system to the extent of $200,- 


this contract was annulled in April, 1906, and 
relet at the same unit prices to Hugo & Tims, 
who at that time had already been at work for 
two years upon the first contract. During the 
working season of the calendar year 1906, oper- 
ations were accordingly in progress under this 
second contract also. 

The unit prices for these two contracts were as 


follows: 


First Second 
contract. contract. 


Removing old superstructure and lev- 


eling cribs, per lin. ft............ $13.00 8.50 
New timber, per M. ft. B. M.......... 50.00 00 
Old timber, per M. ft. B. M.......... 25.00 10.00 
Iron bolts and spikes, per Ib......... 04 .03 
Concrete blocks, per cu. yd........... 10.00 10.20 
Concrete in place, per cu. yd......... 9.00 8.50 
Mooring posts, each ........ceeeeees 45.00 50.00 
Oak fenders, per M, ft. B. M......... 50.00 50.00 
Rail dowels and eye-bolts, per 25 ft. 

of completed section ........... - 12.80 oouek 
RG GOwels, POF ID. -02 


Before going into details as to the methods of 
construction it may be well 


The shore line throughout 
this portion of the lake 
being entirely unbroken, 
the harbor had to be con- 
structed by building into 
the lake, and was- formed 
by three breakwaters or 
piers, as they are some- 
times called, in the posi- 
tion shown on the accom- 
panying map, Fig. 1. These 
piers have been ordinarily 
designated as the “north 
pier,” “main pier’ and 
“south pier.” The shore 
at Harbor Beach is com- 
posed partly of shelving 
rock, somewhat shaly in 
character, and at other 
places of clay and hard- 
pan overlying the bed 
rock. The bottom inside 
the harbor has, since its 
construction, accumulated 
a few feet of soft mud, es- 
pecially in the central and é 
western portions. The bottom nowhere affords 
good anchorage. 

CONSTRUCTION OF TIMBER BREAK- 
WATER.—The work of construction was com- 
menced in 1873 under a project providing for 
three sections of breakwater (as mentioned 
above) made of stone-filled cribs, so located as 
to shelter a water area of some 650 acres, and 
for Jeepening this area by dredging where neces- 
Sary. The sheltering breakwaters, with a total 
length of 8,177 ft., were completed in 1885, at a 
cost of about $975,000. 

“© main pier is 4,716 ft. long, which includes 
a short angles at the north and south ends re- 
= a It has a width of 38 ft. and stands 

ater having a depth ranging from 20 to 27 
A “he north pier has a length of 1,505 ft., of 
“the east section, 1,034 ft. long, is 26 ft. 
Rome, N. ¥, 


to give a short description 
of the character and de- 
sign of the adopted form 
of the _ superstructure, 
which was designed by 
Major Lansing H. Beach, 
Corps of Engineers, U. S. 
Army. 

The original breakwater 
was entirely a_ timber 
structure built of a crib- 
work filled with stone 
topped with a framework 
as shuwn in the ac- 


companying illustration. 
The main plier is 38 ft. 
wide, and consists of 


cribs 65 ft. long covered 
with a continuous super- 
structure which extends 
to the average elevation 
of +8 above ordinary lake 
level, except on the lake 
face, where there is built 


OLD TIMBER SUPERSTRUCTURE TO HARBOR BEACH BREAKWATER. 


C00. It was not, however, until 1903 that a defi- 
nite project for doing the work was decided upon. 

Bids for doing the work were received July 18, 
1903, and the work awarded to the lowest bid- 
ders, Hugo & Tims, of Duluth, Minn. Owing to 
the lateness of the season and its stormy nature, 
the contractors were unable to begin operations 
in the fall of 1903, and on account of the ice the 
following spring were not able to get their barges 
out of Lake Superior until June 11, 1904, and 
owing to the inclement season but little work was 
accomplished that year. 

On Aug. 22, 1905, a second contract for the 
reconstruction of the superstructure was entered 
into with the lowest bidders under formal plans 
and specifications covering the work to be done, 
the money consideration of the coatract being 
again $200,000. Due to various circumstances 
not material to a full understanding of the work, 


a sea wall whose cross 
section in the vertical plane 
is a right-angled triangle. This sea wall rises 
about 6 ft. above the deck of the superstructure 
proper. The lake face of the pier is sheeted with 
12 x 12-in. vertical timbers 12 ft. long, extend- 
ing down from the top of the sea wall. This 
sheeting is drift bolted to the pier and near the 
water line it is covered with iron plates 4 x 8 ft. 
by %-in. 

The design for the concrete superstructure calls 
for the removal of this entire old timber super- 
structure and the top of the timber to an ele- 
vation of 2 ft. below ordinary lake level or to 
Elev. 578. The foundation proper of the new 
superstructure is formed by the proper prepara- 
tion and leveling of the top timbers, which in- 
cludes the two outside walls and the two interior 
bulkheads, and the placing of a number of ad- 
ditional longitudinal timbers. 

This foundation consists essentially of two 
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water early to the top surface and no water 
whateve: has appeared in the top joggles. 

MON: ITHIC BLOCKS.—When work under 
the contract was begun it required 24 hours to 
build: ingle section, a monolithic block con- 
taining ‘85 cu. yds. of concrete. As a result of 
the exp -lencé gained and the increased skill of 
the men in doing the work the time required to 
mold blocks has since been reduced to 7 
hours. 

Durin. the season of 1905 44 monolithic blocks 
were 1 ide, containing 8,561 cu. yds. of con- 
crete. 0 make this amount of concrete there 
were v od 10,074 cu.. yds. of aggregate, consist- 
ing of “% crushed rock, 54% gravel, and 38% 
sand. The aggregate, therefore, exceeded the 
yolume of the resulting concrete by 17.7%. 

The ceneral plan for molding the monolithic 
plocks was to build alternate sections. These 
were provided with anchor bolts to take and hold 
in place the intermediate blocks. For this pur- 
pose 5 railroad rails in 6-ft. lengths were used in 
the end of each block. (See Fig. 5.) 

A part of the breakwater has been riprapped 
on the lake side with stone of appropriate size 
and weight, the slope of the riprap being nearly 
5°, The action of the storm waves will flatten 
this somewhat, which will lengthen the slope and 
tend to modify the force of the waves. 


LICENSING SURVEYORS AND ENGINEERS CONNECTED 
WITH THE UTILIZATION OF WATER IN WYOMING. 


Wyoming, both as a territory and a state, has 
shown remarkable progressiveness in its vari- 
ous measures for the control of the waters of 
the commonwealth. Those waters are regarded 
as public property and are being conserved in 
the public interests. They can be appropriated 
for private use only by the sanction of the state, 
and under the control of the state engineer. 
Irrigation is the chief use to which water is put 
in Wyoming, and where water is so valuable 
and so much depends upon the character of 
irrigation works it is of great importance to 
both the general public and individual irrigators 
that all the surveying and engineering pertaining 
to irrigation works should be properly done. 
The fact that any person could call himself .an 
engineer, we are informed by Mr. Clarence T. 
Johnston, State Engineer of Wyoming, has 
caused many deceptions of the public, while 
through the same means “investors have been 
injured by the misrepresentation of irrigation 
works.” As a result of demands from all parts 
of the state a law has been passed providing 
that engineers and surveyors connected with 
water appropriations or works for the utiliza- 
tion of water must secure a certificate stating 


ence, to be appointed by the Governor and serve without 
compensation, that they belong to one or more of the 


_ following classes: - 


1. Land Surveyor (examination, plane surveying). 

2. Topographic Engineer (examination, plane surveying 
and topographic surveying). 

3. Hydraulic and Hydrographic Engineer (examination, 
plane surveying and hydraulics). 


Isometric View of Types of Blocks. 


Fig. 3. Permanent Concrete Superstructure to 
Breakwater, Harbor Beach, Mich. 


4. Construction and Designing Engineer (examination, 
plane surveying, design, of irrigation works and struc- 
tures and the computation of earthwork). 

5. Administrative Irrigation Engineer (examination, 
plane surveying, hydraulics, construction work, irriga- 
tion law and practice). 

The Board of Examining Engineers may satisfy itself 
by conducting examinations or by investigations of the 
record, training and experience of those who may desire 
to qualify. In case the board is satisfied as to the stand- 
ing of any applicant it shall issue a license, upon pay- 
ment of a fee of five dollars which shall be applied to 
cover the expenses of said board; said license shall be 
signed by the president of the board and attested by the 
secretary under his seal. The Board of Examining En- 
gineers shall in all cases make inquiry relatiye to the 


hereby authorized to refuse to accept any and all work of 
those who do not avail themselves of this section. 

Mr. Johnston expresses the belief that this 
legislation will meet present needs and “that 
the law will gradually be extended so as to cover 
a broader field.” 


A STATE WATER SUPPLY COMMISSION FOR NEW 

Jersey is proposed by a bill introduced in the legislature 
of that state. The commission would consist of five 
citizens appointed by the Governor and would be ‘‘charged 
with a general supervision over all the sources of water 
supply, to the end that the same may be preserved for 
no municipal corporation, water company nor person 
the benefit of the people of this state."’ Under the act 
would hereafter have the right to take or condemn lands 
or water until the plans for the proposed works had been 
filed with and approved by the commission after an adver- 
tised public hearing. In passing on plans the commis- 
sion would consider whether or not the proposed works 
were 
justified by public necessity, and whether such plans are 
just and equitable to other municipalities and to other 
inhabitants of this state. who may be affected thereby 
either through the taking of waters necessary for their 
use or through the reduction of the dry season flow of 
any stream to an amount which may cause unsanitary 
onditions or otherwise damage public or private inter- 
ests, whether such damages are or are not of a nature 
which under existing laws would be recognized as en- 
titling the injured parties to compensation. 
The commission would be given power to require reports 
from all municipalities and water companies as to the 
amount of water diverted by them for water supply pur- 
poses, including power, the communities and population 
supplied, the rates charged, etc. Cities and companies 
would be required 


to keep accurate records by meters, or other approved 
methods, of the amount of water used. and to supply 
accurate information thereof to said commission. The 
commission shall also have power to make such investi- 
gations of the meters and records of said companies as 
may be necessary to determine all matters pertinent to 
the supervision and control of the water supply. 


The act also makes two provisions for payments to the 
state for water diverted from streams and lakes by 
municipalities or private water companies: (1) For 
“water hereafter diverted in excess of the amount now 
being diverted’’; the basis for payment under this clause 
is not stated. (2) For all water diverted in excess of 100 
gals. per day per inhabitant, as shown by the census of 
1905; the payment under this clause is to be fixed by the 
commission at not less than $1 nor more than $20 per 
1,000,000 gals., and the commission would fix a low rate 
for stored flood waters and ‘‘increase the rate in case the 
dry season flow of the stream is encroached upon or 
diminished.’’ One section of the bill, which evidently re- 
lates to proposed flood storage on the Passaic, provides 
that the commission, with the assistance of expert engi- 
neers, shall examine any plans for water storage here- 
after made by any other state department, and report to 
the legislature as to the advisability of the proposed 
storage. For the purposes of this investigation $5,000 
would be appropriated by the act under review. 


STEAM MOTOR CARS are being built at the shops of 
the Intercolonial Ry., at Moncton, N. B.; three are for 
service on its own lines and two for the Prince Edward's 
Island Ry. They will seat 40 passengers (12 in the 


FIG. 5. ALTERNATE BLOCKS AS BUILT ON THE HARBOR FIG. 6. THE FINISHED BREAKWATER AT HARBOR BEACH, MICH. 


BEACH BREAKWATER. 


that they belong to one or more of four classes. 


The section of the law covering this matter is 
as follows: 


Section 38. All engineers and surveyors who shall 
hereafter perform any field work preliminary to the 
Preparation of an application for permit to use the wa- 
‘er of ‘he State, or who shall make surveys or do engi- 
neering work relative to the utilization or use of water, 
shall so (isfy a board to be known as the Board of Exam- 
‘ning Fngineers, which shall consist of the State Engi- 
beer and two engineers of thorough training and experi- 


moral character of every applicant for a license, and no 
license shall be issued to any applicant who is incompe- 
tent, dishonest, intemperate or addicted to any habit 
which would, in the judgment of the Board, render him 
an unsafe employee of any citizen, corporation or asso- 
ciation of the State. An engineer or surveyor who may 
qualify under any one or any number of the classes spec- 
ified herein, who shall indicate by the character of the 
work he performs that he is not capable of carrying on 
such work as set forth in his license, or who becomes 
morally unfit to practice under any class, may be dis- 
qualified and his license revoked. The State engineer is 


smoking room), and are designed for a speed of 25 miles 


an hour on a 1% grade. Their principal dimensions are 
as follows: 


Hoenting: ourfnes,. tubee 685 sq. ft. 
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parts, the semi-submerged concrete blocks and 
the mass concrete or monolithic blocks. There 
are four kinds of the former, No. 1 being the 
harbor face and interior wall blocks with their 
axes placed parallel with the length of the pier; 
Nos. 2 and 8, the cross wall blocks; and No. 4 
the lake face blocks, with their axes at right 
angles to the length of the breakwater. The 
dimensions of these blocks are as follows; Nos. 
land 4, 4.5 x 10 x 4 ft.; No. 2, 4.0 x 7.5 x 4.0 ft.; 
No. 3, 4.0 x 7.5 x 11.5 ft. All the blocks have 
sunken panels in the top face, and in addition 
blocks No. 1 have joggle channels in the end 
faces, and blocks No. 4 have these in the side 
faces. 

The blocks when placed as shown by Fig. 8 
and the rounded stone filling between, form the 
foundation for the mass concrete or monolithic 
blocks. 

It will be noted that the cross-section of the 
concrete superstructure differs radically from the 
Buffalo, N. Y., design. 

DETAILS OF CONSTRUCTION.—In removing 
the superstructure all the timbers are torn out 
to a depth of 3 ft. below the summer lake level, 

125,000 ft. B. M. of timber being removed from 
every 100 lin. ft. of pier. The timber above 
water is mainly hemlock, which of late years it 
has been necessary to use for repairs, and this 
is badly rotted, so that it is easily removed. 
From about 1 ft. above average lake level the 
timber is, however, perfectly sound, there being 
many places where the timbers still show the 
pencil lines made during the framing of the 
original cribs. Such sound timber as is available 
is again used in leveling up. 

The drift bolts of the original cribs are rather 
irregular in their spacing and in some places are 
unusually close together, so that an exceptionally 
powerful derrick is needed for tearing up. That 
which is in use is a steel derrick placed upon a 
heavy scow, with a lifting capacity of about 20 
tons. 

In addition to removing the timber super- 
structure, it is necessary to remove 2,100 cu. yds. 
of stone for every 100 ft. of pier, so as to per- 
mit the leveling of the crib-walls at the proper 
grade. This stone is utilized for making 
crushed rock, for refilling the cribs after the 
walls have been properly leveled off, for filling 
between the concrete blocks, and for riprap on 
the lake side of the breakwater. 

An orange-peel bucket is used to remove the 
stone, and when the stone to be removed con- 
sists largely or exclusively of boulders rapid 
progress is made. Where the stone is quarry 
stone with angular edges the orange-peel makes 
much less progress. As a general rule the stone 
is removed from the pockets on the harbor side 
and the pockets on the lake side are not torn 
out until they have served their purpose as a 
breakwater for the inside work. 

On page 339 is shown a view of the old break- 


water with part of the harbor side removed. The 
walls are leveled to grade by drift-bolting tim- 
ber of the requisite dimensions to them. Each 
timber used must be separately fitted in place, 
so that the work is tedious and requires great 
care. The cribs are rarely level. They usually 


if 
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Fig. 1. Map Showing General Location of Break- 
water at Harbor Beach, Mich. 


have a slope from one end to the other, and at 
the same time most of the cribs lean toward the 
harbor side. To place the timber, the men must 
work in water which is usually 3 ft. deep. As 
this depth is too little for the employment of 
divers, the work is performed by men in special 
wading boots which reach up to their shoulders. 
Under the most favorable conditions a gang of 
7 men can put down from 3,000 to 4,000 ft. B.M. of 
of timber per day in releveling. When the re- 
timbering is finished and the decking placed, 
small stone is dumped into the spaces -between 
the pieces of decking. This stone is afterward 
worked into place by the men in wading boots, 
who manipulate the stone with their feet in such 
a way that each piece of timber and decking is 
thoroughly supported by stone. Crushed rock is 
then placed over the stone and worked down level 
with the decking. The cribs are then ready for 
the concrete footing blocks. 

CONCRETE BLOCKS.—When operations were 
started under this contract the concrete for the 
footing blocks was made of crushed rock and 


fine sand. The first blocks required 2%, 
build. Since then the laborers have b 
much more expert that at the present 
largest footing blocks can be made in 
over one hour. The first blocks were m» sins 
crushed stone as an aggregate, the pr Rie 
being: 1 part cement, 3 parts sand ani 
rock, the latter containing on an ave, 
of voids, so that the sand was slightly j 
The concrete was made medium wet 
thoroughly rammed round the sides of +) 
with face rammers. The whole surface 
layer was then gone over with cast-i; 
mers having a surface 6 ins. square ani 
ing 30 lbs. Concrete blocks made in ; 
appeared to be dense, but observation 
that they absorbed considerable water, 4 
placed in the lake numerous air bub} 
peared on the surface of the —— 
During the season of 1904, 2,752 bp) 


~ ce- 


ment, 1,146 cu. yds. of sand, 2,293 . vds 
crushed rock were used in making 2,538 vds 
of footing blocks, so that the total qua, of 


sand and stone was 35.5% in excess of 
sulting number of cu. yds. of concrete 
Each cu. yd. of concrete contained 1.08 | of 
cement. 

During the year 1905 sand and gray pypo- 
cured from the St. Clair River near Port 
were used to some extent in the manufac: 


concrete. The so-called gravel is a mixiure of 
both sand and gravel, and is well graded from 
fine sand to pebbles measuring over 2 ins. From 
32 to 38% of the gravel will pass throuch the 
meshes of a No. 4 screen, this material boing a 


fine quantity of sand. 

In 1905, 2,230 bbls. of cement and 2,728 cu. yas, 
of aggregate were used to make 2,163 cu. yis. of 
concrete’ blocks, the aggregate consisting of 30% 
sand, 26% crushed rock, and 38% gravel. The 


aggregate was therefore 26% in excess of the 
volume of resulting concrete blocks, and 1.03 
bbls. of cement were used per cu. yd. The change 
from broken stone to a mixture of broken stone 
and gravel therefore shows a_ considerable 
economy in the product. 

More recently the use of broken stone was 
necessarily abandoned altogether, due to the fail- 
ure of the contractor’s rock crushing plant. In 


order not to delay the work, permission was 
granted to use the sand and gravel without any 
admixture of broken stone. In case of blocks 
made with mixed aggregate, as well as those 
made with sand and gravel only, the resulting 
concrete appears to be very much denser than 
that made when broken stone alone is used, and 
shows much less absorbing power. 

With the blocks made with crushed stone alone, 
water will soon appear in the top joggles when 
the block is placed with its top surface a little 
distance above the water level. With the con- 
crete blocks made of sand and gravel only, the 
blocks have stood for days in the lake with the 
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Plan 


FIG. 2. SUCCESSIVE STAGES OF WORK IN REPLACING SUPERSTRUCTURE TO BREAKWATER, HARBOR BEACH, MICH. 
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| 
modern large-sized bath tub, will use a much is not measured is very much in excess of these amounts, used by the factories is obtained from independent | © 
ea uty of water than that allowed the average. as the water is allowed to run continuously through beth sources. In all of the places included in the table water 
poewied any of the estimates which are made of the sinks and water closets. is paid for at meter rates, and it is evident that the . 
et ' water necessary for a water supply. The quantity of water used in manufacturing processes further introduction of meters in places like Norwood, 
quanti 


Many resting facts have been published from time 


or for mechanical purposes is frequently large in com- 
regard to the actual consumption of water in 


Taunton and Watertown is not likely to reduce the con- 


a parison with the quantity used for strictly domestic pur- sumption to that of North Attleborough and Reading. | 

= _ ‘ifferent classes, as indicated by meter read- poses, and in some places the use of water by factories is Very little is known about the quantity of water used 

— « ‘le VI. gives a summary of recent studies encouraged by making only nominal charges for it, the for public purposes. Statistics obtained from several 

ear Fall River, a manufacturing city where the smaller consumers being in such cases taxed for the places in Massachusetts indicate that the quantity se 

— » is 42 gals. per person per day, and in Need- support of the factories. used amounts to from 4 to 10 gals. per person per day. 

=. idential town where the consumption is 79 Table VIII. contains interesting statistics in regard to The quantity of water lost by leakage from street 

— lay. Meters are very generally used in both the largest metered consumers of water in various cities mains, distributing reservoirs, service pipes, etc., is in 

gals. 2 ' and towns. many cases excessive. The best estimate of this quantity 
“a » case, Class A represents the most expensive Upon studying this table some of the inequalities in is obtained from a comparison of the quantity of water . : 
houses, -rounded by lawns, and the last class includes the figures in consumption are explained. If the amount drawn from the sources of supply with the quantity of / a4 
some 1e cheapest tenement houses. When it is con- consumed by the ten largest consumers is deducted water passed through meters in those places where prac- : 
sidered ‘uat a large proportion of the houses in Fall from the total consumption, the amount used by the tically all of the services are supplied with meters. ‘ 


River ld be included in the last classes, while in 
Needh a comparatively small proportion is included 


remaining consumers in the different cities and towns is 


Table IX. indicates that practically half of the water 
much more nearly the same. 


If 20 consumers had been which is drawn from the sources of supply is unac- as 


in the Icst class, @ considerable portion of the difference included there would be a still greater similarity in the counted for by the meters. This discrepancy is doubt- 
in the consumption of water in these two places is quantity used by the remaining consumers. It will be less due in part to errors in the registration of the 
accounted for. seen that in those places which have been so frequently meters and in part to errors in the rating of the pumps ; 


To further illustrate the difference in the consumption 


referred to, namely, Brockton and Fall River, there are = =————= - — —— 
of water in different classes of cities or towns Table VII, 


no very large consumers of water. In Brockton the shoe TABLE VI.—PER CAP ITA CONSUMPTION OF WATER |. 


IN HOUSES OF DIFFERENT CLASSES IN FALL 

js introduced, which gives the average consumption of shops use but little water and in Fall River the water RIVER AND IN CUaDHAM *. 

water in the cities and towns of Massachusetts, ar- Fall River. J 


ranged in groups. TABLE II—AVERAGE DAILY CONSUMPTION OF Number Galls, 


r——--Persons per-—— 
WATER AND PERCENTAGE OF METERED SER- Class. of persons. perday. Water closet. Bathtub. 
The quantity of water used in manufacturing differs VICES IN 1905 IN CITIES AND TOWNS IN MAS- A 44 49.6 1.6 26 
greatly in different places, due to differences in the SACHUSETTS HAVING A POPULATION OF LESS I 160 23.7 2.5 4.3 
character and location of the town, the character of the THAN 25,000. : : 2 
factories and the attitude which the town takes in regard = S Needham. 
supplying water to the factories. The quantity used 2 oc ao A 68 71 3 3 
in factories for sinks and water closets has been deter- City or Town. 989 «8 City or Town. ¢¢ "8 c wi 9 9 10 
mined from a study of the meter readings in a large 225 
number of factories in various cities, and is found to be Ass ASS tute. 
fairly uniform in places where water used for this pur- Andover (7)........ 78 68 Methuen (9) ....... 78 43 TABLE VII.—AVERAGE DAILY PER CAPITA CON- as 
pose is metered, [A table, not reproduced, shows that on a 22 81 oe Eger (7).. 47 38 SUMPTION OF WATER DURING EACH MONTH OF | - 
in 0 metered factories, with from 50 to 2,003 operatives Ayon 13). 3 19 65 CITIES AND TOWNS, ARRANGED IN 
each, the amount of water used for sinks and water Aver 53 Milton (7) .......... 100 46 Ayerage 
525 operatives to 2.1 in one with 120 operatives. The  Rillerica (3)......-.. 59 28 Nantucket (3) ..... 0 56 
average for the 20 factories was 4 gals.—Ed.] 37 87 58 56 es as 
ridgewater an Yeedham (4) ....... 95 66 
The quantity used in many factories where the water East Bridgewater Newburyport (15)... 2 51 58 of 38 aa 
TABLE I—AVERAGE DAILY CONSUMPTION OF Canton (5)....-..... 47. 63 Norwood 64 Month. B 
VICES IN 1905 IN CITIES HAVING A POPULATION panvers and Middic- 41330 65 137 77 70 67 
OF MORE THAN 25,000 t 9 — ee ‘ Feb. .... 175 147 85 74 53 75 i 
000. 2 81 Reading (6) Mar 152 127 77 
Dedham Revere (13) . Apr. ..... 140 117 73 65 46 65 
i) i) Easton (5).. Rockport (4) May .... 144 121 79 68 52 } 
.& Fairhaven (4). Bhiriay (2) June 146 123 79 70 53 109 
City and population 34 & gCity and population ¥ & g Falmouth (3) .. Stoneham (6) July .... 151 131 88 7 rz 
(1 = 1,000) (1=1,000) 95,85 Foxborough (3) Stoughton (6) ..... - 59 64 Aug 148 127 79 
BE Sag Franklin (5) .... 2 Sen. 12 15 65 101 
Albany, N. ¥. (94).. 15 211 Memp’s, Tenn. (121) 20100 Hyde Park (ib)..... 34 77 Wareham 
Altoona, Pa, (43)... 3 112 Milw'kee, Wis. (326) 80 91  Tpewich (5) 30 26 Watertown (11) ...94 70 133 
Atlanta, Ga. (102),.100 65 Min’p’s, Minn. (222) 47 Lexington (5)) ..... 2 66 Webster (10) ......48 34 251 
Auburn, N. (83).. 6 172 New Bedford, Mass. Marlboro (14) 59 41 Whitman (7) 54. 25 
7 Augusta, Ga. (43).. 0150 (74) .......+4. - 23 95 Maynard (6) ....... 78 45 Winchendon (6) .... 97 18 Average Quantity used by 
Bay City, Mich. (28). 83 122 New Britain, Conn. Medford (20) ...... 8 98 Winthrop (7) 2 114 daily consumption. ten largest consumers. ; 
Bayonne, N. J. (40).100 95 6 145 Melrose (14) ........ 3112 Woburn (14) ...... 2 103 gallons. 
Boston, Mass. (595). 5 151 Newcastle, Pa. (37). 1 94 Merrimac Per cent. 
Bri'g'p't, Conn. (82) 5 210 New Haven, Conn. Per Per total con- | 
Br'ckt’n, Maes, (05) BB (121) 3168 TABLE III.—AVERAGE PER CAPITA WATER CON- City or town. Total person Total person sumption 
: Buffalo, N. Y, (401). 3 324 Newport, Ky. (30).. 20. 37 SUMPTION IN CERTAIN CITIES AND TOWNS, Andover 484,000 73 61,800 9 12.8 rs 
Butte, Mont. (40)... 7 100 Newton, Mass. (37). 86 58 GROUPED ACCORDNG TO PERCENTAGE OF ME. Attleborough .. 641,000 49 62,100 5 9.7 a 
Camb'ge, Mass. (97) 19 92 Norfolk, Va. (53)... 0 125 TERED SERVICES. | Brockton .......1,993,000 40 166100 8: 
Camden, N. J. (85)... 3 155 Omaha, Neb. (84)... 59 110 > Cities and t Clinton ..... ‘343,000 42 146.100 11 26.9 
Canton, O. (33).... 2 125 Oshkosh, (31). 15 76 25 000 Fall River ...... 4, 478,000 42 444.300 4 99 A 
Cedar Rapids, Ta. Paterson, N. J. (119) 37 87 Lawrence .......3,308,000 46 335,800 5 10.2 
40 83 1. (79) 81 104 services Num- Consumption wane Cons Lowell .. 5.084.000 189,900 2 3.7 
Charl’st'n, S.C. (56) 2 57 Philadelphia, Pa. 2000000 Bl 113100 3 57 
Chelsea, Mass, (37). 10110 (1,417) ......... 1 230 Marlborough .... 554,000 29 98° 600 7 178 
Chester, Pa. (41)... 20 75 Pittsburg, Pa. (363). 0 210 1 to 10 34 146 | 26 7 Newton ......... 2,223:000 59 115,100 3 5.2 i 
Cincinnati, O. (340). 12 180 Providence, R. 11 to 25 23 97 N. Andover '202:000 43 27,400 13.6 
Cleveland, O. (442). 187 (213) ........... 68 26 to 18 89 12 63 N. Attleborough. 000 25 15.000 5 
Columbus, O, (144). 76 110 Quincy, Ill. (39).... 53 31 51 to 75 14 89 45 Norwood ....... 403,000 58 108,600" 16¢ 269° 
Covington, Ky. ,(46)100 51 Quincy, Mass. (28).. 3 100 #6 or more 19 a2 22 48 Reading ......... 147,000 25 7,300 1 5.0 
avenport, Ia. (39).. 50 8 , Wis. (33)... 
Dayton, 70 Was: TABLE IV.—INCREASE IN THE DAILY PER CAPITA Taunton... 1,915,000 62 388,900 13 20.3 
0 Reading, Pa. (89)... Watertown 771,000 67 134,700 12 17.5 
Detroit, Mich. (326). a 188 Richmond, Va. (87). 44 150 CONSUMPTION OF WATER IN CITIES AND 273'000 43 24300 
Duluth’ Minn. (63)... 77 Roch'st'r, N. ¥. (177) 41. 88 TOWNS DURING THE PERIODS FROM 1890 TO We 9,193,000 71 1.511700 12 16.4 
vansville, Ind. (683) © 125 Saginaw, Mich. (40). 8 200 NCREASE IN THE PERCENTAGE ME- 
(20), 3 (12s) TERED SERVICES DURING THE SAME PERIODS, largest consumers. | 
all River, Mass. St. John, N. B. (45) 3 143 1890-1905 1900-1905 mt es 
42 St. outs, ime, TABLE BETWEEN THE QUANTITY 
s jlouc'st'r, Mass. (26) 5 58 St. Paul, Minn. (178) 38 56 Inc. in percentage Number consump- Number consump- THE TOTAL QUANTITY OF WATER PUMPED IN ) : 
A a Rapids, Mich. Salt Lake City, Utah of metered of tion ot tion 1905 IN CERTAIN CITIES AND TOWNS IN WHICH ‘ 
places «gals. places gals. THE SERVICES ARE LARGELY PROVIDED WITH 
; Hoboken, N. J. (67). 69 115 San Francisco, Cal. 25 to DO 16 9 12 6° ercent. cf Total 
Holyoke, Mass. (50) 8 1 Base seddaeens 21 96 M than 50 (11 14 4 17* metered pumpage, Metered, 
t Ind’n’p'l’s, Ind. (196) 10 82 Schenectady, N.Y. sc ndicls an City or town. services. 1905, gals. gals. Per cent. 
Jackson, Mich, (27). 26 74 Attleborough .. 100 200,753,000 94,728,000" 47 
vl, 59 67 Seattle, Wash. (100) 12 100 189,938,000 51,948,000 45 
t Kan. City, Mo, (179) 88 73 So. Bend, Ind. (43).. 8 102 TION, TOGETHER WITH THE AVERAGE RAIN Yonkers, N. Y. 99 2,334,459,000 1,100,884,000 47 
> n’xy Tenn, (38) 36 67 Springfield, O. (41). 12 85 FALL AND TEMPERATURE. Fall River.... 97 1,608,652,000 956,168,000 59 
La Crosse, Wis. (31). 5 96 Superior, Wis. (41).. 81 57 t 1206 Winchendon .. 97 35,446,000 16,154,000 45 
8 Lancast+r, Pa, (46). 20 180 Tacoma, Wash. (39). 10 72 (Average of Ten Years, to 1905.) Madison, Wis. 97 537,187,000 165,951,000 31 
t Lawrence, Mass.(70) 88 43 Taunton, Mass. (31). 62 Per cent. Rainfall, ins. Temp., deg. F. Needham ..... 95 — 103,487,000 26,012,000 25 
’ Lexington, Ky, (29). 98 58 Terre Haute, Ind. § 3.68 9 Worcester 95 3,517,397,000 1,881,254,000 53 
incon, Neb. (83)..100 40 (40) 92 3.98 24.3 Watertown ... 94 287,605,000 153,676,000 53 
e 8 Angeles, Cal Toledo, 0. (157). 89 4.77 34.9 Brockton 90 732,083,000 416,188,000 57 a 
t (129) «.cseersee 81.120 Toronto, Can. (270). 87 3.86 45.6 Lawrence 88 1,094,881,000 570,736,000 52 
Louisvil':, Ky. (227) 81 Troy, N. Y. (61):... 100 3.18 57.2 Clinton 86 197,928,000 104,277,000 53 
lowell, Mass. (95) . 69 58 Utica, N. Y. (63)... 113 3.60 64.5 Newton ...... 86 785,222,000 510,000,000 66 
, Lynn and Saugus, Waltham, Mass. (26) 124 3.85 70.7 Burlington, Vt. 79 385,443,000 208,139,000 54 
Mass. (83) ,.....,. 30 4 Wilm’ ston, 4 (84) 118 8.97 67.6 Andover ..... 78 164,151,000 54,423,000 33 
Malden, Mass. (38).. 78 53 W’ns’ket, (32). 108 4.12 61.4 Malden ..... - 78 737,127,000 289,262,000 39 
Meseerort Pa. (41) 23 115 Wor’st’r, Mies (128) 96 3.35 50.9 N. Andover... 74 72,170,000 23,557,000 33 
Manchester, Yonkers, N (56). 90 3.34 38.7 Lowell ...... 69 1,998,929,000 801,401,000 40 
72 G2 York, Pa. (40)...... December ......... 92 3.74 27.7 Cleveland, ©.. 68 22,053,442,000 10,780,154,000 49 
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SOME NEW FACTS RELATING TO THE EFFECT OF 
METERS ON THE CONSUMPTION OF WATER.* 
By WILLIAM 8S. JOHNSON,t M. Am. Soc. C. E. 


For the past twenty years the advantages of selling 
water by meters have been+ much dicussed, until now 
there are but few connected with the management of 
water-works who question the desirability of having all 
services metered. There is much yet to be learned, how- 
ever, as to the results to be accomplished thereby. The 
enormous saving of water and the consequent saving 
in expense which would be possible by the general use 
of meters have been repeatedly demonstrated. The 
cities of Brockton, Fall River and Providence, where 
meters have been in general use for many years, have 
been referred to time and time again as examples of 
what might be accomplished in other places, The Eng- 
lish!and German cities, with their still lower consump- 
tion, have also been frequently cited as examples of 
what ought to be accomplished in American cities. 

During the past ten to twenty years great numbers of 
meters have been introduced, and now in many places 
the percentage of metered services is as great as in the 
cities which have so long served as examples, but the 
predicted saving in water has not been accomplished. 
On the contrary, an examination of the figures of con- 
sumption shows that the rate of increase in the use of 
water in Brockton, Fall River and Providence is greater 


than the rate of decrease in many of the places where | 


meters have recently been introduced, indicating that if 
the consumption in these other cities ever becomes the 
same as that of Brockton, Fall River and Providence 
the latter places are likely to meet the others half way. 

Notwithstanding the great increase in the use of meters 
all over the country, the average quantity of water con- 
sumed per person is increasing at a rapid rate. The 
increase in the consumption of water during the past 
ten years is shown in the accompanying diagram (Fig. 
1), which gives the average daily consumption in a large 
number of cities outside of New England and in the prin- 
cipal New England cities and towns. On the same 
diagram is shown the consumption of water in those 
places inside and outside of New England where, in 
1895, at the beginning of the period, more than 25% of 
the services were metered and the consumption in those 
places where the percentage of metered services has in- 
creased more than 25% during the ten years—that is, 
where there has been a general introduction of meters. 
The startling feature of the diagram is the apparent 
failure of meters to reduce the consumption of water, or 
even check the increase. During this period of ten years 
there were installed in the places used in making these 
curves more than 250,000 meters. In the places used 
in making the averages outside of New England the 
percentage of metered services in 1895 was 13, while in 
1905, at the end of the ten years, it had increased to 38. 
During this time there was an increase in the per capita 
consumption of water of 11 gals. per day. In New Eng- 
land the percentage of metered services in 1895 was 40, 
increasing in the ten years to 60, while the consumption 
increased 15 gals. per person per day. 

In those places outside of New England where more 
than 25% of the services were metered at the beginning 
of the period under consideration the increase has been 
14 gals. per day. In those places where there has been 
a very general introduction of meters during the period 
there has been a decrease of 1 gal. per person per day. 
In New England the increase in the consumption in 
those places which were very generally metered in 1895 
has been kept down to 6 gals. per person per day, while 
in those places where the percentage of metered services 
has increased more than 25 during the ten years the 
increase has been 11 gals. per person per day. 

In Table I. are given all of the available statistics in 
relation to the consumption of water and the percentage 
of metered services, in 1905, in American cities having 
a population of more than 25,000. In Table II. are given 
similar statistics for places having a population of less 
than 25,000, most of these places being in the State of 
Massachusetts. The population of places in Massachu- 
setts is the census population; outside of Massachusetts, 
where the latest available census is that for 1900, the 
population has been estimated by assuming that the rate 
of increase from 1900 to 1905 has been the same as that 
from 1890 to 1900. In practically all cases, the popula- 


tion used is the total population of the city supplied. 


The only exceptions to this rule are where a large com- 
munity outside of the city limits is supplied. This figure 
does not in all cases represent the actual population 
using the water, as in some of the places there is a 
considerable percentage of the population to which the 
public water supply is not available. On the other hand, 
in summer resorts, and in cities which are business cen- 
Bx. paper, somewhat condensed, read before the New 
England Water-Works Association on March 13, 1907. 
The paper, with discussion, will be printed in the June 
number of the Journal of the Association. Further dis- 
cussion is invited, and should be sent as soon as feasible 
4 Charlies W. Sherman, Editor, 14 Beacon St., Boston, 
ass, 


tAssistant Engineer, Massachuset 


ters for the surrounding popuiation, the population 
actually using the water is much larger than the census 
population. It is found that the estimates of the popu- 
lation actually supplied with water are in many cases 
very inaccurate and better comparative results are ob- 
tained by taking the total population of the places sup- 
plied. The figures for consumption and for meters have 
been obtained in all cases either from printed reports 
or from the officials in charge of the water-works. 

To show the relation between the percentage of me- 
tered services and the consumption Table III. is pre- 
sented, giving the average consumption in those places 
having certain percentages of services metered. 

In order to show the immediate effect of the introduc- 
tion of meters, Table IV. has been prepared. 

As would naturally be expected, the immediate effect 
of the rapid introduction of meters is a reduction in 
the quantity of water used; but while the introduction 
of more than 25% of metered services within 5 years 
reduces the consumption, the introduction of the same 
number of meters in a period of 15 years does not pre- 
vent a substantial increase jn the consumption. In 
other words, it would appear that after a certain amount 
of waste has been checked, the increase in the consump- 
tion continues, notwithstanding the use of meters. 
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Fig. 1. Increase in the Consumption of Water Out- 

side and Within New England During the Past 
Ten Years. 


The accompanying diagrams show graphically the 
relation between the percentage of metered services and 
the per capita consumption of water in several typical 
cities.* In the case of Richmond is shown the effect 
of the introduction of meters on an abnormally large 
consumption. The great reduction thus effected con- 
tinues for a few years, until the principal sources of 
waste are discontinued, or possibly until the vigilance 
of the water department is somewhat abated, and then 
the increase in consumption again begins at substan- 
tially the same rate as before meters were introduced. 

In Needham and Attleborough the introduction of 
meters appears to have failed to check the increase in 
the consumption. The last three diagrams [cities named 
further on] show cases where the effect of meters may 
be overestimated, as there are other conditions which 
affect the quantity of water consumed. It is well known 
that where the water supply is of poor quality a much 
greater quantity is used than where the water is clear 
and colorless, and this is especially the case where the 
water contains an excessive amount of iron or large 
numbers of organisms, since faucets are allowed to run 
for a long time in an attempt to make the water clear. 


{*Besides the six diagrams here reproduced, which 
include all those specifically mentioned, seven others 
accompanied the eee ee Mass.; Fall River, 
Mass.; Pawtucket, R. I.; Providence, R. I.; Woonsocket, 
R. I.; Yonkers, N. Y., and Grand Rapids, Mich.—and 
will appear in the Journal of the New England Water- 
Works Association for June, 1907.—Ed.] 


— 


In the places represented in these diagram: 


poor quality was supplied up to the time wh = 
duction in the consumption began. In th; or 
Reading the water contained such large qu - 
iron as to make it practically unfit for dom oe 
poses. After the construction of a filter to ; the 
iron, the consumption of water was reduced me 
terially, and the greatest reduction occurre’ year 
before the general introduction of meters. well 
and Lawrence meters were being rapidly intr, tor 
many years before the reduction in consumpt gan 
and this reduction occurred immediately after ° hy 
duction of a better water supply. 

Enough has been shown to indicate that the duc. 
tion of meters in places where the consumption ater 
has been large has not in most cases produced : ults 
which have been anticipated. What, then, been 
accomplished by meters and what effect are {| kely 
to have on the consumption of water in the { ? 

In the consideration of what meters will acco: 1, it 
is convenient to divide the use and waste of \ into 
the following classes: (1) Water used or wa oj in 
houses. (2) Water used in factories and for m cal 
purposes. (3) Water used for public purposes, 1 as 
watering streets, supplying drinking founta ete 
(4) Leakage from street mains, distributing oirs 
and service pipes. 

The use and waste of water in houses include: water 
which leaks from defective pipes and fixtures, which 
is wasted by allowing the water to run continuously, ang 
water which is intentionally drawn from the fatcvts or 
other fixtures. The quantity lost through defective 
plumbing fixtures is, in many cases, very large, and it js 


here that the house meter is most useful. Unfortunately, 
however, statistics in regard to the quantity actually lost 
are impossible to obtain. Efficient inspection wil! do 


much toward preventing waste in this way, but in- 


creased water bills caused by leaking plumbing are more 
effective than the most efficient inspection. The quan- 
tity of water wasted by intentionally leaving faucets 
open is probably much smaller than is generally believed 

The line between the legitimate use and the waste of 


water is not well defined, but water which is inten- 
tionally drawn from the faucets or other fixtures, 
whether or not more than actually necessary for the 
purposes for which it is drawn, may be said to be 
legitimately used. Under this definition the water which 
is used by allowing the faucets to run during cold nights 
to prevent freezing may be classed under legitimate use. 
Investigations have shown that the actual quantity of 
water consumed in this way is comparatively sma!! 

Table V. gives the relation which the consumption in 
each month bears to the average consumption, together 
with the average rainfall and temperature, in Massachu- 
setts. 

It will be seen that the difference between the con- 
sumption during the coldest months and the consump- 
tion during April, the month of minimum consumption, 
is only 3%. This excess of consumption generally 
comes in a few days, but it comes at a time when the 
sources of supply are least affected by a great draft 
upon them, except in cases where water is drawn from 
large storage reservoirs, and it comes at a time when 
the consumption is naturally small, so that the plant will 
not be called upon to do an excessive amount of work, 
as compared with the work required during the high 
consumption. The cost of supplying the extra water 
required to keep the faucets from freezing is insignificant, 
as compared with the cost of repairing frozen pipes, 
and while I would not advocate putting plumbing in 4 
house in Such a manner that it would be necessary to 
allow the water to run during cold weather, I cannot 
criticise very severely the householder who uses a few 
cents’ worth of water to save a plumber’s bill of many 
dollars, and if the water is sold at meter rates such use 
of the water is certainly legitimate. The quantity of 
water used for this purpose is undoubtedly greater than 
is necessary, and is reduced by the introduction of 
meters, but the total saving is an exceedingly small 
proportion of the consumption. 

The quantity of water actually used for strictly do- 
mestic purposes is increasing at a very rapid rate. In 
the first place the number of fixtures in the hous’: is 
increasing. This is especially noticeable in the less 
expensive houses, which now contain many plu:bing 
fixtures where formerly a single faucet was a!! ‘hat 
would be provided. Not only is the number of {ix' !res 
increasing rapidly, but the quantity of water us) by 


each fixture is increasing. The modern sinks, » © I 
closets and bath tubs require very large quantit':s of 
water. The faucets and pipes are made of such © ‘ize 
that they deliver water much more freely, which ‘nds 
to increase the quantity used. In the State H at 
Boston the water closets are so constructed that ry 
time that a closet is flushed 5 gals. of water ent’ ‘he 
sewer. The wash basins are such a shape and siz ‘at 
in order to obtain a sufficient depth of water for » =) 
ing the hands it is necessary to @raw from 1% to 2 ©*'s. 


and the basins hold when full to the overflow 2°. 5. 
It is easy to figure that a person of ordinary clean! °sS, 


WwW 


with such plumbing fixtures as those in the State louse 
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ussion was also participated-in by Messrs. 
es, of Brookline; Frank L. Fuller, of Boston; 
ae sell, of Chelsea; F. H. Hayes, of Boston; E.. 
“" H. V. Macksey, X. H. Goodnough, Chief Engi- 
: cchusetts State Board of Health; and J. C. 
* Whitman. Practically all of them agreed 
ld weather waste was very great, and many 
eemed to feel that, in spite of Mr. Johnson's 
-laration that he believed the only proper way 
ter is by meter, the effect of this paper would 
jer the introduction of meters, especially where, 
en the case, it is necessary to overcome the 
of city councils. 


4 MA ONRY ARCH BRIDGE AT ORLEANS, FRANCE.* 


T jevotion of the French -emgineer to the 
mas arch is again shown in the recently 
ba ed bridge across the Loire at Orleans. 
Th dge is 1,088.8 ft. in length, 44.13 ft. wide, 
ind nsists of seven masonry arches each of 
13 .) ft. span and 19.03 rise, with a thickness 
at « n of 4.10 ft. and at haunches of 4.78 ft. 
There is little in its design to distinguish it from 
the great number of masonry arches already 
built «xcept the high ratio between the span and 
rise 2nd a concrete steel spandrel arch construc- 
tion, to provide for expansion. 

With the exception of the Turin Bridge across 
the Dora Riparia, span 147.6 ft., rise 18.05 ft. 
(ratio 1 to 8.18) and the Boucicaultt and Mort 
arches in France, each with a span of 131.2 ft. 
and a rise of 16.4 ft. (ratio 1 to 7.9) the Orleans 
arches have the largest ratio of span to rise 
(ratio of 1 to 7.5) of any purely masonry no- 
hinged arch over 120 ft. span. 

The arch ring is a transcendental curve, ap- 
proximating a circle, called by its designer a 
“catenoid.” It is designed to approach, as near 
as would be consistent with a line of beauty, 
the curve of pressure of the loaded arch. The 
thickness of the ring varies inversely as the 
cosine of the angle that the middle fiber makes 


“eData “obtained from ‘‘Le Genie Civil,’’ Sept. 20, 1906. 
+E acta News, May 18, 1893. 


Sliding Plane 


with the horizontal, thus insuring the same pres- 
sure at all points along the arch ring. 

In order to avoid the usual cracks in the 
spandrel arches due to expansion a method, 
unique in masonry arches, was devised. The 
expansion is provided for by tying the whole 
spandrel system back into a detached portion of 


tudinal rods are bonded to vertical and trans- 
verse rods imbedded in the masonry of the span- 
drel walls. The concrete is about 1 ft. wide on 
the arch proper, widening to about 3 ft. over 
the spandrel walls. Between the concrete arches 
the ordinary masonry spandrel arch construc- 
tion is followed. Fig. 3 shows in a better way 


FIG. 3. 


VIEW FROM A PHOTOGRAPH, SHOWING THE POSITION OF CONCRETE STEEL 


TIES IN MASONRY SPANDREL ARCH CONSTRUCTION. 


(Rods shown in place just prior to the placing of the conerete.) 


the pier or abutment (shown in the half section 
of Fig. 1). This detached wall, being of a thin 
construction, can bend and by means of the tie 
follow the movements of_the spandrels when the 
large arch moves under a change of temperature. 
The tie is made by placing at intervals of about 
51% ft. transverse to the line of bridge 1-in. 
round iron rods, encased in concrete in groups 
of three, as shown in Fig. 2. At each spandrel 
wall and at the pier (or abutment) these longi- 


than drawings or description the method of lay- 
ing these bonding ties. Evidently concrete was 
used instead of stone around these tie rods 
merely because it affords a better medium in 
which to place the iron. The whole spandrel 
construction is separated from that portion of 
the bridge which will remain stationary under 
arch ring movement by a joint, shown as a heavy 
line in the half-section of Fig. 1. 

The bridge, which was finished during the sum- 


Divided Pier Construction 
to allow for Expansion 


Half Longitudinal Section. 


FIG. 1. 


A FLAT MASONRY ARCH OF 143. 88-FT. 


Half Elevation at Abutment. 
SPAN, 19.0-FT. RISE, AT ORLEANS, FRANCE. 
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Sectional Plan. 


FIG. 2. VERTICAL SECTION AND PART PLAN, SHOWING POSITION OF IRON 


Section C-D. 


RODS IN SPANDREL ARCHES, ORLEANS, FRANCE. 
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where the quantity drawn from the sources is determined 
by the pumping records. There is also, in many of these 
places, a large quantity of water which is used for street 
sprinkling and for drinking fountains and similar public 
uses which is not measured, but after allowance has 
been made for all of these errors and uses, there still 
remains a large quantity of water which is not accounted 
for which must be attributed to leakage in the system. 
To whatever this discrepancy between the quantity 
drawn from the sources and the quantity actually used 
is due, whether to the use of the water in the streets or 
to leakage, it is evident that it is not affected by the 
use of meters. The quantity thus unaccounted for in the 
places included in the table amounts to a per capita 
consumption of from 14 to 70 gals. per day. 

In practically all of the places included in the fore- 
going tables the water supply is obtained by pumping, 
as it is unfortunately only in these places that any 
knowledge can generally be obtained as to the quantity 
of water used. In only a few cases where water is sup- 
plied by gravity are there any means of measuring the 
water, and it is safe to say that the consumption in 
places where nothing is known as to the quantity of 
water consumed is much greater than in those places 
where such records are kept. It is undoubtedly a fact 
that in some cases almost as much would be accom- 
plished by the introduction of large meters on the main 


notice, the population is about 10,000 and the per capita 
consumption is from 96 gals. per day in winter to 128 
gals. per day in summer, and the general introduction 
of meters has been recommended to obviate the necessity 
of obtaining an additional supply of water. In this town 
one factory uses 200,000 gals. of water per day, the 
water being furnished under a 50-year contract, the town 
to receive 0.5-ct. per 1,000 gals. This amounts to 20 
gallons per person per day. There are other factories 
in the town which are supplied with unknown but prob- 
ably smaller amounts of water. The town uses nothing 
but cement-lined, wrought-iron mains, which are laid in 
a sandy soil where leaks of considerable size would re- 
main undetected for a long time. There is also a very 
large summer population in the town, which increases 
the draft during the summer months. While the general 
introduction of meters in this town would undoubtedly 
result in the saving of water and should be unhesi- 
tatingly recommended, it is certain that results like 
those obtained in the cities of Brockton, Fall River and 
Providence are not possible, and it is doubtful if the 
consumption in this particular town can be reduced to 
less than from 80 to 90 gals. per person per day. 

I do not wish to be understood to question in the least 
the advantages of selling water by measurement. I am 
convinced that it is the only proper method of selling 
water and that it should become universal. Neither do 


Mr. Charles W. Sherman, of Boston, state. 
of the places included in the tables and 4. 
of moderate size, and that probably at the 
the period covered by this study the water m. 
serve the entire population. Thus the gradu: 
of the system would show a larger consumpt: 
per capita of population as time goes on, e 
no more water per consumer should actually ° 

Mr. Walter H. Richards, of New London, 
ported a case in an adjoining town where a | 
was metered, but the superintendent suspected 
for some reason, although the meter was ne» 
nected a second meter tandem with the first. 
meter recorded 39% less than the first; so a 
was connected, all the water used passing « 
three meters. The third showed 25% less 
than the second. The three meters were th 
and tested, and all were found correct. No . 
for these results has yet been found. Mr. Ri: 
gested that peculiarities in the meters may 
some of the remarkable results shown in the 
diagrams. 


Mr. John F. J. Mulhall called attention « 


that the slip of pumps is not infrequently four 
high as 20 to 30%, and as figures of total co 
are usually based on pumping records, th: 
materially in error from this source. Such 
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ATTLEBOROUGH, READING, LOWELL AND LAWRENCE, MASS., 1890, 1895, 1900 and 1905. 


of supply as by the introduction of house meters. In 
this connection I can do no better than to quote from a 
statement made in 1900 by Mr. X. H. Goodnough, Chief 
Hngineer of the Massachusetts State Board of Health: 

In cases where water is supplied by gravity it is gen- 
erally considered unnecessary and often a waste of 
money to attempt to make any continuous and approxi- 
mately correct record of the quantity of water used. 
There is no doubt, however, that in many such cases 
a knowledge of the excessive use of water would lead 
to a great reduction in waste and to a saving in the cost 
of construction and operation of the works far greater 
than the expense of making the necessary measurements. 

A good illustration of the value of a knowledge of the 
quantity of water used is found in the experience of the 
city of Holyoke, where meters were recently introduced 
on the main lines of supply. It was found upon reading 
these meters that the average daily consumption of water 
in the city was 144 gals. per person. Upon making this 
discovery steps were immediately taken to ascertain 
where the water was going, and by vigilant inspection 
during a period of a few months the consumption was 
reduced to 103 gals. per day, the actual saving of water 
amounting to over 2,000,000 gals. per day. During the 
investigations which were made it was found that large 
quantities of water were being stolen, and it is said that 
the revenue has been increased very materially by these 
discoveries, directly attributable to the introduction of 
large meters on the supply lines. 

From a consideration of the foregoing facts it is evi- 
dent that disappointment is inevitable in the case of 
many cities and towns where meters are being intro- 
duced. In one town which has recently come to my 


I question that a great saving in the use of water can 
be made by the introduction of meters. The most recent 
experience, however, shows conclusively that the ex- 
travagant claims which have been made as to the reduc- 
tion in the quantity of water made possible by the 
introduction of meters are not fulfilled, and I have en- 
deavored to show by an analysis of the figures some of 
the reasons why the predicted results have not been 
accomplished and why they are not likely to be accom- 
plished with the present tendency toward a greater use 
of water for almost every purpose. I have also en- 


deavored to show that a prediction as to what meters’ 


will accomplish in any particular case should not be 

made without some knowledge of the principal sources 

of use and waste to determine how much of the con- 

sumption is susceptible of regulation by meters. 
DISCUSSION. 

Mr. George A. King, Superintendent of Water-Works, 
Taunton, Mass., called attention to the fact that loss of 
registration after a few years, due to-accumulation of 
rust and sediment, and occasionally to broken parts, may 
account for some of the failure to keep consumption at a 
low point. Customers who find that their biils are de- 
creasing are likely to become more lavish in the use of 
water. 

President John C. Whitney, Water Commissioner of 
Newton, asked whether the introduction of sewers might 
not accourt for some of the peculiarities ‘shown in the 
diagrams. Mr. Johnson replied that this consideration 
had been studied, but that although in some cases the 
effect could be seen, in others it could not. 


would fncrease with lapse of time, showing an ap; 
increasing total consumption. 
Mr. Dexter Brackett, Chief Engineer of ‘the M« 


PER CENT. OF METERED SERVICES AND AVERAGE DAILY PER CAPITA CONSUMPTION OF WATER IN RICHMOND, VA., NEEDHAM, 


varently 


tropoli- 


tan Water-Works, emphasized the matter of increasing 


slip. At the average small works, with = direc’ 
steam pumps, the slip is more likely to be great: 
10% than below this figure. He took issue wi 
Johnson in the latter’s statement that waste from 


ing fixtures to run to prevent pipes from freezing 
cold weather was small, and could be considered 
mate use. As compared with the week ending 
1906, that ending March 2, 1907, showed a » 
from 40,000,000 to 50,000,000 gals. per day f: 
cause in the Metropolitan District, or more than 
of the average daily consumption. This water 


sumer for $200. Meters have a very notable « 
the cold weather waste. Thus, in Chelsea, wh« 
are few meters, the consumption during t! 
(colder) week was about twice that of the earli: 
in Milton, where every service is metered, the « 
tion was actually less during the colder week. 

Mr. R. J. Thomas, Superintendent of the Low: 
Works, said that the consumption of water ther 
was the lowest for 17 years, and that the rea 
the extension of the use of meters. A thousan 
were set in 1900, and all new services must 
metered. He did not think that the improve: 
quality of the supply ha much if any effect. T 
from leaving faucets running to prevent fre 
enormous. 
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pecisi’’ IN THE CAMERON SEPTIC TANK SUIT 
INST SARATOGA SPRINGS, N. Y.* 

+ in suit, applied for March 15, 1897, and ~ 


contained in the sewage to rapidly multiply, it being a 
well known fact that bacteria multiply rapidly in dark 
places. The patent says that the exclusion of light and 
air can be secured by a closed cover to the tank or vessel 
containing the sewage, which cover may be removed 
after several days, as after such closed tank has been 
in operation two or three days the brown scum begins to 
form at the top of the mass of sewage and eventually 
becomes 2 or 3 ins. thick and serves as an air tight cover 
to the sewage underneath. The patent also states that 
this scum is formed by bacteriological action and rises 
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it 8. 1899, to Donald Cameron, Frederick J. 
— ail ‘arthur J. Martin, of Exeter, England, is 
3g ss and apparatus for treating sewage. It 
- of at the patentees ‘‘have invented certain new 
improvements in processes of and apparatus 
= * ing and purifying sewage’’ for which they 
i ed letters patent in England, No. 21,142, 

2, Twisted Bars 
3!" "Twisted Bars 
«204 
| 3 2 Stirrups > 
News. Longitudinal 
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dated Nov. 8, 1895, and fn other foreign countries, giv- 


ing datcs and numbers. It then declares that ‘‘the fol+ 


lowing is a full, clear, and exact description of the 
invent which will enable others skilled in the art to 
which it appertains to make and use the same.”’ It 
also declares that the object of the invention is to pro- 
yide an artificial method and apparatus for the liquefac- 


tion and purification of sewage on a practical and 
efficient scale in a natural and simple manner avoiding 
the formation of sludge. It also declares that the in- 
yention consists: (1), in certain methods of developing 
in a flowing current of sewage bacteria capable of dis- 
solving the mass of solid organic matter contained in 
the sewage; (2), of subsequently utilizing the se- 
developed bacteria in liquefying the mass of organic 
matter contained in the flowing current of sewage; and 
(3), of further purifying the effluent liquid. The patent 
then declares that the invention also consists in the 
apparatus for carrying out the process. It further de- 
clares that “‘the process of purification comprises the 
subjection of the sewage to the dissolving action of 
anaerobic bacteria and subsequently to exposure to air 
and light.” 

The patent then describes the process as follows: 

In carrying out the process the first step is to develop 
in a flowing current of sewage micro-organisms or bac- 
teria of a character and quantity capable of practically 
liquefying the mass of solid organic matter contained in 
the flowing current of sewage. This is effected by form- 
ing a pool in the flowing current and secluding said 
pool from light, air and agitation, while permitting a 
non-disturbing inflow of the sewage into the pool and an 
outflow therefrom. In this condition of the pool in the 
absence of light, air, and agitation the micro-organisms 
increase at a fabulous rate, being fed by the incoming 
solid matter of the sewage until a mass of bacteria 
is developed sufficient in character and quantity to 
liquefy substantially all the solid organic matter con- 
tained in the sewage passing through the pool. During 
this operation there is formed on the surface of the 
sewage in the pool a brown scum. This crust of solid 
substances floating and completely bridging over the 
water is from 2 to 3 ins, thick, and although there is a 
continued inflow of raw sewage and a continued outflow 
of the liquid effluent this scum remains at about the 
same thickness and does not increase. This scum attains 
its thickness of from 2 to 3 ins. in about a week after 
the tank is put into use, and although no part of it is 
removed it continues at the same thickness. After the 
formation of this practical solid-dissolving mass of 
bacteria the non-disturbing inflow and outflow are con- 
tinued until practically all the solid organic matter is 
dissolved and the outflow is in the form of a liquid 
without solid particles of sewage. The operation goes 
on and the flowing current of sewage is continually 
liquefied. The liquefied sewage as it leaves the septic 
pool has a slight odor, so slight, however, that it cannot 
be noticed at a distance of a yard or two, and to relieve 
it of this slight odor it is subjected to an aerating 


operation. 

The patent then states that in some systems now em- 
ployed where purification is sought, the crude sewage 
is first treated chemically, so that the solids are to a 
great extent precipitated and that it is only the liquid 
which is treated by filtration or otherwise. That in such 
processes the solid matter rapidly accumulates in the 
form of an offensive sludge which is difficult to dispose 
of. The patent then declares that by the process de- 
scribed therein such treatment may be entirely dispensed 
with and the expense of dealing with the precipitated 
matter obviated. The patent also states that in the prior 
systems it has been considered of advantage that there 
should be contact of the sewage matter with the air, but 
that in the invention of the patent and in treating sew- 
age under its process it is of the utmost importance that 
Means be provided for preventing contact with the air 
and tuat the chamber in which the bacteriological action 
takes place should be dark in order to assist the bacteria 


“Opinion by Judge Ray, U. 8S. Circuit Court, Northern 
Distric: of New York, in Cameron Septic Tank Co. (of 
Chicago) vs, Village of Saratoga —-. Suit in equity 
to restrain alleg infringement and for an accounting. 
Gifford & Bull, ete., for —— nants. John J. Healey, 
Citys Springs and Liberty St., New York 


lai 
), ete., for defendants. [We are informed that the 
company will appeal.—Ed.] 
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in particles from the bottom of the tank, gas forming 
in and carrying the particles to the top of the mass. 
The patent also states that, after the tank has been in 
operation sufficiently long for this scum to commence 
forming, the effluent is so free from matter in suspen- 
sion that it, the effluent, is in a condition to be further 
treated by any other means, such, for example, as coke- 
breeze filters, or for irrigation or for discharging into 
rivers or tidal waters. 

Says the patent, ‘“‘by this invention crude sewage can be 
treated for long periods without practically any sludge 
at all forming in the tank.’’ 

The claims for this process in suit read as follows: 

(1) The process of purifying sewage which consists in 
subjecting the sewage under exclusion of air, of light 
and of agitation to the action of anaerobic bacteria until 
the whole mass of solid 
organic matter contained 
therein becomes lique- 
fied, and then subject- 
ing the liquid effluent to 
air and light. 


News. 


Fig. 4. Perspective 
Sketch of Assemblage 
of Girder Reinforcement. 


(2) The process of liquefying the solid matter con- 
tained in sewage, which consists in secluding a pool of 
sewage having a non-disturbing inflow and outflow, from 
light, air and agitation until a mass of micro-organisms 
has been developed of a character and quantity sufficient 
to liquefy the solid matter of the flowing sewage, the in- 
flow serving to sustain the micro-organisms, and then 
subjecting said pool under exclusion of light and air and 
under a non-disturbing inflow and outflow to the liquefy- 
ing action of the so-cultivated micro-orgarisms until the 
solid organic matter contained in the flowing sewage is 
dissolved. 

(3) The process of liquefying the solid matter contained 
in sewage, which consists in secluding a pool of sewage 
having a non-disturbing inflow and outflow, from light, 
air and agitation until a mass of micro-organisms has 
been developed of a character and quantity sufficient to 
liquefy the solid matter of the flowing sewage, the in- 
flow serving to sustain the micro-organisms, then sub- 
jecting said pool under a non-disturbing inflow and out- 
flow and under exclusion of 
light and air to the liquefy- 
ing action of the so-cultivated 


Twisted Bars 


sewage having a non-disturbing inflow and outflow from 
light, air and agitation until a thick scum is formed on 
the surface thereof and a mass of micro-organisms has 
been developed of a character and quantity sufficient to 
liquefy the solid matter of the flowing sewage, the in- 
ow serving to sustain the micro-organisms, and then 
subjecting said pool under the cover of said scum and 
under a non-disturbing inflow and outflow to the liquefy- 
ing action of the so-cultivated micro-organisms until the 
solid matter contained in the flowing sewage is dissolved. 

Claim one has two steps in the process: (1) subjecting 
the sewage, excluded from light, air and agitation, to 
the action of anaerobic bacteria until the whole mass of 
solid organic matter contained therein becomes liquefied; 
and (2) then subjecting such liquid effluent to air and 
light. 

Claim two: (1) secludes in a pool the sewage from 
light, air and agitation until the micro-organisms have 
been developed to a sufficient extent to liquefy the mass; 
and (2) then subjecting the pool of sewage to the lique- 
fying action of such micro-organisms, light and air be- 
ing excluded, and the inflow and outflow of sewage being 
non-disturbing. 

Claim three differs from claim two in that it adds the 
aerating operation, viz.: ‘‘and then subjecting the liquid 
outflow to an aerating operation.”’ 

Claim four differs from claim three in that it adds ‘‘a 
filtering operation’’ after the aerating operation. 

Claim 21 adds to claim two the scum, before men- 
tioned, as a means for covering the mass of sewage, af- 
ter the micro-organisms have been developed, and pro- 
tecting it or secluding it from light and air. 

After this scum has been formed, air and some light 
may be admitted into the tank, containing the mass of 
sewage, above the scum, as then the scum protects the 
sewage and the micro-organisms therefrom. The anae- 
robes are bred, produced, and live and rapidly multiply 
in the sewage when secluded from light and air and the 
mass is free from agitation, and they feed upon and dis- 
solve, or liquefy, so to speak, the incoming sewage. They 
die if exposed to light and air, and will neither multiply 
nor do their work effectually if the mass is agitated. 
When the mass has become liquefied, or as rapidly as it 
becomes liquefied, it flows out of the pool and tank, at 
the places provided in the tank, and is then, by expos- 
ure to the air, aerated and may then pass into a filter 
where it is subjected to the action of aerobic bacteria 
and other treatment and further purified. 

It must be conceded that if this process was new and 
is operative it discloses utility and possibly patentable 
invention, if accompanied by suitable means. The pat- 
ent assumes a practically continuously flowing current of 
sewage and it is obvious that if the process is to be 
made of use to mankind means for carrying it into of- 
fect must be provided. There must be a tank or recep- 
tacle in which the ‘‘pool’’ of sewage, except the water 
and fluids, may stand or remain while the ‘anaerobic 
bacteria’ or ‘“‘micro-organisms’’ are being developed, or 
grown, and during this period such tank must be sub- 
stantially air tight, except as air is brought in with the 
sewage, and closed against light. Hence such a tank or 
receptacle must be provided. This must be connected 
with the sewage pipes so as to permit the inflow of sew- 
age, but in such a manner and by such means as will 
prevent undue agitation of the pool of sewage therefrom, 
So there must be means provided for the egress or out- 
flow of the liquefied contents or sewage and these must 
be so arranged as to prevent undue or serious agitation 
of the mass of sewage in the tank or the outflow of float- 
ing solids or the obstruction of the openings by such 
solids, or the breaking up of the ‘‘sium.”’ Inside the 
tank proper the essential conditions are: xbsence of light, 
absence of oxygen, absence of agitation of the contents. 
But absence of air and of some degree of light in the 
tank above the mass of sewage is not essential after the 
formation of the ‘‘scum.’’ These conditions being pro- 
vided for and present in the tank, the process of lique- 
faction is self-acting; that is, the anaerobic bacteria or 
micro-organisms rapidly develop in the sewage itself and 
multiply and in due time liquefy the solids of the sew- 


micro-organisms until the 
solid organic matter contained 
in the flowing sewage is 
dissolved, and then subject- 
ing the liquid outflow to an 
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aerating operation. 

(4) The process of liquefy- Floor Slab Cantilever >! 
ing the solid matter contained 1B JB | 
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mass of micro-organisms has Wall 4% Stirrups Slab 
been developed of a character 


and uantity sufficient to 
‘eyuety” the solid matter of FIG. 5. 
the flowing sewage, the in- 
flow serving to sustain the micro-organisms, then sub- 
jecting said pool under a non-disturbing inflow and out- 
flow and under exclusion of light and air to the liquefy- 
ing action of the so-cultivated micro-organisms until 
the solid organic matter contained in the flowing sewage 
is dissolved, then subjecting the liquid outflow to an 
aerating operation, and then to a filtering operation. 
(21) The process of liquefying the solid matter con- 
tained in sewage, which consists in secluding a pool of 
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age which remain motionless in the bottom of the tank 
until liquefied by the action of the anaerobes. If agitation 
is avoided, the scum forms and covers the pool or 
mass of sewage in the tank, excluding light and air, 
and hence the process goes on uninterruptedly and all 
solids susceptible to such anaerobic action are liquefied 
and then pass out at the outlet of the tank. As this liq- 
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mer of 1906, was designed and constructed under 
the direction of M. Renardier, Chief Engineer of 
the Ponts et Chaussées, with MM. Levesque, 
Legay and Yévre as his assistants. The con- 
tractors were MM. Dedeyn and Perchot. The 


total cost of the bridge proper was about 
$470,000. 


A CHICAGO WAREHOUSE OF REINFORCED CONCRETE 
CONSTRUCTION. ; 

An interesting example of the application of 
reinforced concrete construction to warehouse 
buildings is afforded by a building erected last 
year at 43d and Colorado Aves., Chicago, for 
Weyman & Brother, snuff merchants. The gen- 
eral design and all structural details were worked 
out by the firm of Richard E. Schmidt, Garden 
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Fig. 1. A Typical Column in the Reinforced Con- 
ae Warehouse of Weyman & Bro., Chicago, 


Richard E. Schmidt, Garden & Martin, Architects. 
& Martin, 172 Washington St., Chicago, to whom 
we are indebted for plans and information. Mr. 
J. C. Thom, of New York, is engineer for the 
American Snuff Co. (which is interested in the 
plant), and js in charge of all its building work. 
The contractor was Paul F. P. Mueller, of Chi- 
cago. 

The building is long and narrow, about 355 x 65 
ft. but for 60 ft. at the middle the width is 
reduced to 40 ft.; this forms a court for wagons 
on the west side, with annexes for an elevator 
and stairway. There are four stories and a base- 


ment. Owing to the character of the soil found 
close to the surface of the ground the founda- 
tions are of concrete piers 4%-ft. diameter, formed 
by filling in cylindrical wells sunk about 8 ft. 
below the basement floor to a hardpan forma- 
tion; the bottoms of the piers are enlarged by 
conical footings 4 ft. high to a base diameter of 
9 ft., the load on the hardpan being limited to 
10,000 Ibs. per sq. ft. On the east side are two 
towers or wings containing elevators and stair- 
ways, and between these (at the level of the first 
floor) is a shipping platform 14 ft. wide and 
about 200 ft. long. This is supported by concrete 
piers and covered by a 14-ft. cantilever roof of 
concrete. It will be seen that the main floors 
are not broken up by elevator or stairway open- 
ings, all these being in towers or wings. The 
floors are designed for loads of 350 Ibs. per sq. 
ft.; and the main and cantilever roofs for 25 
lbs. per sq. ft. 

In the main portions of the building there are 
two rows of interio® columns, spaced 16 ft. c. toc. 
longitudinally, and forming a central bay of 20 ft., 
flanked on each side by one of 21 ft. 9 ins. At 
the middle of the building, however, there are 
three longitudinal spans of 20 ft., instead of 16 
ft., and here the width is reduced so that the 
middle bay of 20 ft. becomes a side bay of 15 ft., 
the second row of interior columns being omitted. 

The steel bars used in the reinforcement are 
the Ransome type of twisted bars. This type 
was selected by the architects for the reason that 
it can be obtained in steel having an elastic 
limit of not less than 60,000 Ibs: and also suffi- 
ciently ductile to withstand without injury the 
bending required in adapting it for reinforcing 
purposes; the bars can also be obtained in the 
Chicago market at a price only slightly in excess 
of that of plain bars. 

The columns are octagonal in section to the 
third floor, and then rectangular to the roof. 
The column reinforcement, shown in Figs. 1 and 
2, is somewhat novel, the principal feature being 
the mechanical details of the spiral hooping used 
in the lower stories, as referred to below. There 
are eight vertical l-in. twisted bars to the level 
of the fourth floor, above which there are four 
similar %-in. bars. These are spliced with 
wrought-iron pipe sleeves 6 ins. above the floor 
line. In the third and fourth stories these bars are 
hooped by double and single rectangular hoops 
of No. 8 wire, 18 ins. apart. The manner in 
which the double rectangular hoops in the third 
story are arranged to stiffen each other against 
bulging of the flat sides appears in Fig. 1. In 
the three lower stories, however, the bars are 
hooped by a continuous spiral coil of %-in. wire 
(4-in. in the second story), having a pitch of 
1% and 1% ins.; the pitch of the coil is main- 
tained by vertical crimped wires placed on the 
outside and secured to vertical steel strips on 
the inside by clamps and set-screws (Fig. 2). 
With this arrangement, the coil reinforcement for 
a column can be built up complete in the shops 
and dropped directly into place in the forms. 
This column was designed by the American Wire 
Fence Co., of Chicago, especially for this build- 
ing, in order to meet the architects’ requirements: 
1, That the spiral should be maintained abso- 
lutely cylindrical in form; 2, That some mechan- 
ical means should be secured for holding and 
spacing the pitch of the spiral to the distances 
specified; 3, That at least 1% of vertical rein- 
forcement should be provided in the column. 

The girders are designed and built as contin- 
uous girders, the foundations being of such char- 
acter as to preclude any chance of settlement in 
the columns. They are made of increased depth 
at the columns in order to give ample dimensions 
to resist compression (which is in the bottom 
of the girder at these points) and to provide for 
ample reinforcement against shear. The main 
longitudinal girders are 16 x 25 ins. at the mid- 
dle and 16 x 30 ins. at the column, as shown in 
Fig. 3. The transverse beams or ribs are 16x 19 
ins. at the middle and 16 x 25 ins. at the ends; 
these ribs are spaced 8 ft. apart, there being one 
in the middle of each main floor panel. The 
depth stated includes in all cases the 6%-in. 
floor-slab. This is the typical arrangement, but 
at the middle of the building, where the floor 


— 
panels are larger, as already describ, d, 
two intermediate ribs in each 20-ft. 
ribs here being spaced 6 ft. 8 ins. c. . 
steel reinforcement of the girders ¢,,, ’ 
longitudinal twisted bars and transver 
of % x 2-in. iron, arranged as shown. 
the bars are inclined so as to reach ¢) 
the girder and extend across into the 
the adjacent panel. The reinforcement 
girder is assembled on the ground, a; 
place as one piece, thus materially fa 
the work as well as ensuring the proper 
and arrangement of the bars, etc. Fig. 
a portion of the assembled reinforcemen: 
of the main girders. 

The floors are 6% ins. thick, except tn. : 
middle of the building where the pa: 
6 ft. 8 ins. wide (as above noted) the +) 
jis 4% ins. Of this thickness the odd h net 
is provided to take care of grooving and of 
the floor by trucking. The surface is ; ed 
with a very rich cement mortar. The f 
reinforced by a netting of No. 9 lone 
wires about 3 ft. c. to c., crossed by 
8 ins. apart; other %-in. rods, 5 ft. lone, laid 
across the tops of the girders (in the floo: 
to take care of the transmission of shear from 
floor slab to rib when these parts are ting 
together as a T-shaped beam. The roof ¢ja} 
is 6 ins. thick, and has no ribs betwen the 
girders; for this reason its thickness is jn- 


creased to 8 ins. in the larger panels a: the 
center of the building. This thickness incjides 
a %-in. finishing coat of 1 to 1 cement and cand 
to make the concrete watertight. The surface of 


the roof is also coated with tar composition. The 
roof girders between the columns are 16 » 14 ins. 


at the middle and 16 x 19 ins. at the ends. 
The slab reinforcement is similar to that of the 
floors, but has the %-in. rods spaced 4% and 5 
ins. apart. 


One of the special features of the general de- 
sign is a cantilever roof over the shipping plat- 


form, which leaves the platform unobstructed by 
columns. This roof (Fig. 5) is supported by 
girders forming 14-ft. extensions of the girders 
of the first floor, and as in this case the com- 
pression is at the bottom of the girders instead 
of at the top (as in the floor girders) the S-in. 
slab is formed level with the underside of the 


girders, thus making a flat ceiling. The 5-in. 
roof over the wagon dock on the other side of 
the building is carried by girders of 24-in. and 
12-in. steel I-beams embedded in concrete, span- 
ning the bay longitudinally between projecting 
wings of the building. 

The exterior walls are of brick, but all lintels 
over the door and window openings are of rein- 
forced concrete, built monolithic with the beams 


and floors. For the concrete stairway a very 
simple and economical design is employed, rein 
Reinforcing Rods -... 


Fig. 2. Assemblage of Spiral Column Rein‘orce- 


ment. 
forced by twisted rods 4 ins. apart laid i: the 
bottom of the 5-in. slab upon which the steps are 


formed. The landings are also 5-in slabs. [he 
hand-railing is made entirely of light -tee! 
angles. The main doorways are fitted wit’ the 
Cross folding doors. 

The concrete is composed of Portland ce: nt 
sand and crushed gravel, mixed by machin 4 
made wet enough to pour from wheelba: ‘5. 
The proportions are as follows: 1:2:4 f: the 
columns, and 1:3:5 fof the girders, floors ond 
roof, 
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part of the width thereof is monopolized if 

; connected to such outlet. As such tanks 
outlets were old in this art and the aerator, . 
; nothing to do with its operation but simply 
e fluid for the purpose of aerating it by an 
r process of its own, I do not see patentable 

the combination. We have a mere aggrega- 
1 devices, or old elements each performing 
e or function in the old way. 
cl 7, 8, 11 and 12 are void for the same reason. 
” them discloses anything new or novel. The 
nn ‘k of claim 6 is entirely outside of the main 

i in the art and performs no new office or 
and has nothing whatever to do with the 
f liquefaction, aeration or filtration. 

But laims 20 and 22 we have a different propo- 
i ere we have in combination (1) a septic tank, 
j for excluding air and light, (3) a non-dis- 
eb let for said tank, (4) a non-disturbing outlet 
if ink, and (5) a sewage conduit connected with 

Here we have an operative and useful appa- 
ded with a “‘non-disturbing’’ inlet and a non- 
jistt outlet, and unless these are found: in the 
riot ‘he claims may be valid. But it is contended 
on ire found in the prior art. But, first, what 
is th n-disturbing inlet,’’ and what is the ‘‘non- 
dist bv outlet’ of the patent in suit? This non-dis- 
turba relates to the scum and its protection and not 
to th »n-agitation of the mass of sewage forming the 
pool » to the retention of floating matter. Says the 
speci! ons: - 

Th let 68 to the tank discharges into same some 

dista below the normal water-level and is preferably 
diect:d horizontally, or downward, as shown, so as to 
ayoid breaking the scum which forms in the tank when 
<-waee has been in it for two or three days. 
“rhe outlet from the tank is submerged, preferably in 
the upp-r half of the depth of the tank, and is extended 
1cposs the whole or the greater part of the width of the 
tank. so as to draw off the clear water below the scum 
or floating matter without disturbing the latter. It is 
necessary to discharge the contents of the tank or ves- 
sel along an extended line lest the flow should be con- 
centrated to a point or points of discharge and so disturb 
and carry away the floating matter. 

There is no reference to any non-disturbance of the 
mass of the pool in which the bacteriological action or 
process is taking place or being performed. Then fol- 
lows a description of the outlet, viz.: 

The outlet therefore consists of a pipe or conduit 10, 
which may or may not be closed at its top, following the 
line along which it is desired that the contents of the 
yessel or tank A should be discharged and having 
throughout its length or a part thereof a slot or aper- 
ture by which liquid may enter the said pipe or conduit. 
Such slots or apertures may diminish in size toward the 
outlet or outlets from the said pipe or conduit, so as to 
avoid an excessive rate of flow thereinto near such outlet 
or outlets, thus maintaining a uniform flow into such 
pipe or conduit throughout its length. The slots or aper- 
tures may be placed in any position along said pipe or 
conduit 10, so as to admit liquid into the same in a 


downward, upward, horizontal, or oblique direction, as 
may be desir 


The patent also says these slots or apertures in the 
pipe or conduit described may be protected to ward off 
solids or liquids coming from any particular direction or 
provided with a strainer for the exclusion of solid mat- 
ter. Such devices are old in this art, 

The inlet 63 before described in connection with Figs. 
1, 2 and 3 is described in claim 11, which is in suit, as 
“disposed above the bottom of the tank and below the 
water-level thereof’’ and as ‘‘occupying the greater part 
of the width of said tank.’’ I do not find any special 
form of construction mentioned. This then is the ‘‘non- 
disturbing inlet.’”” Turning ty the prior art for tanks and 
inlets and outlets thereto we find in the 

PRIOR ART 
the French patent to Mouras No. 144,904, of Sept. 22, 
1881 (to which we shall recur in discussing the pro- 
cess), describing his ‘‘automatic and odorless scavenger’’ 
in which he provides for: (1) ‘“‘An air tight tank, her- 
metically closed, of a capacity in proportion to the needs 
it is to satisfy. (2) A feed pipe B, sealed to the top of 
the tank and destined to receive evacuations, slops and 
rain water.” Here we have the tank of the patent and 
the sewer pipe connected therewith (at a different point, 
however) discharging the sewage into the tank. (3) 
“An elbow pipe C, likewise fastened to the upper part of 
the tank and serving to discharge the sewage contained 


in the tank.” Here we have the outlet of the patent in 
suit. llowever, the inlet does not ‘‘occupy the greater 
part »° the width of such tank’’ nor does the outlet ex- 


tend “across the greater part of the width of the tank.” 
Neith:r does this outlet comprise ‘‘a pipe having a lon- 
gitudi.l slot therein extending the greater part of its 


lengt! Moaras continues, “‘The feed pipe B’’ (sewer 
pipe) as well as the discharge pipe C, both well sealed, 
are‘) plunge” (extend) “from 10 to 15 cm. into the 
liquid ) the tank.” Hence practically and in effect they 


are “0 -posed above the bottom of the tank and below the 
norm water-level thereof.” But as stated, this dis- 
charge pipe or outlet does not comprise a pipe having a 
longit\inal slot therein extending the greater part of 
its length. It is the ordinary pipe. There is greater 
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disturbance of the contents of the tank both at the point 
of ingress and at the outlet, consequent upon the cen- 
tralization of both inflow and outflow. Mouras says his 
tank may be constructed in all kinds of forms and of all 
kinds of materials, but the “‘first condition to fulfil is to 
have it perfectly air tight.”’ Another condition is that 
“the receiving pipe and the discharge pipe each at its 
lowest end plunge into the liquid in the tank to a depth 
of 10 to 15 cm., for it is this covering of water which 
prevents the entrance of outer air into the tank.”’ 
Further on he mentions a further advantage of having 
the discharge pipe submerged, in that it will prevent the 
escape of floating substances. Evidently Mouras had no 
conception of the utility of or necessity for non-agitation 
of the contents of the tank. He makes no mention of the 
“‘scum”’ or of any equivalent or of its preservation un- 
broken. However, his location of the ends of the pipes 
will, to an extent, prevent disturbance of the scum and 
of the underlying contents of the tank. p 

In May, 1883, one Philbrick gave to the scientific world 
through the “Sanitary Engineer’ a valuable article on 
“The disposal of sewage by subsurface irrigation in sub- 
urban residences.’”’ He described three connected tanks, 
one, the ‘‘settling basin,’’ receiving the sewage through 
a pipe or inlet discharging below the surface of the 
sewage and discharging it when liquefied through pipes 
or outlets opening and receiving the outflow below the 
surface ‘‘so that the overflow of the settling tank may 
not be from the surface or scum, nor from the bottom, 
but from a point about a foot below the surface.”” Here 
the outlet was through several pipes arranged horizon- 
tally. In the English patent to Lake, No. 5391, June, 
1882, ‘‘Improvements in and relating to Cess-Pools,’’ we 
have both the supply pipe and the djscharge pipe 
described and claimed as discharging the sewage 
and receiving the fluid, respectively, below the surface of 
the contents of the receptacle or tank. In the U. S. pat- 
ent to F. L. Union, No. 424,838, April 1, 1890, we have 
a cesspool with sewer pipe discharging into the pool be- 
low the surface of the contents and the discharge pipe 
taking up the fluids much lower down. 

In the English patent to Thomas Walker and another, 
No. 2329, September, 1864, for ‘‘Apparatus for Utilizing 
Sewage,’’ etc., we have two tanks, one called “a 
trough’’ and the other the ‘“‘settling pit or reservoir.” 
They are separated by a wall. The “conduit’’ or sewer 
pipe extends along the entire end wall of ‘‘the trough’’ 
on the outside thereof and is connected with it by many 
passages ‘‘at various distances of its length and these 
passages a’a’ are below the surface of the sewage mat- 
ter."” The sewage passes from the said ‘‘conduit’”’ 
through these passages into the first tank or ‘‘trough,’’ 
where the solids are retained ‘‘and sink to the bottom 
thereof,’’ but the fluid portion with the floating sub- 
stances flows over the top of the wall forming the inner 
side of the trough (being the wall separating ‘‘the 
trough’ from the ‘‘settling pit’’) but on their way to the 
settling pit or reservoir the lighter and floating sub- 
stances are intercepted by a screen and a grating ar- 
ranged for the purpose. The flowage from this ‘‘trough’’ 
to this reservoir is along the entire width of the latter. 
Here we have plainly pointed out and suggested every 
idea of means contained in either the ‘‘non-disturbing 
inlet’’ or the ‘‘non-disturbing outlet’’ of the patent in 
suit. True, as to the mere mechanical device at the out- 
let of the patent in suit there is the substitution of 
equivalents. But there is a change of form only, not of 
principfe. We have a slow uniform outward and a slow 
uniform inward flow along the entire width of the res- 
ervoir and both are non-agitating or non-disturbing. The 
flow of sewage from the sewer pipe or conduit into the 
first tank, or ‘‘the trough,’’ is underneath the surface of 
the sewage therein. The outflow from “the trough’ to 
the ‘reservoir’ is not, but it might be, if advisable for 
any purpose, and is plainly indicated in the prior art, 
as in the Walker patent itself, for there is no difference 
in principle between the flowage from the conduit or 
sewer pipe into the first tank or “‘trough”’ and the flowage 
from the trough into the second tank or “‘settling pit.’’ 
Here we have the avoidance of currents and centraliza- 
tion of flowage and we have “the grating’’ and ‘“‘the 
screen’ to arrest all floating matter. In the Wigner, 
British, patent, No. 364, 1870, page 7 thereof, we have 
the mixture of chemicals and sewage carried from the 
mixing pit to the precipitating tanks through culverts 
extending the entire width of such tanks and numerous 
openings along said culverts from such culverts into the 
tanks, all below the surface of the sewage in such tanks 
and in which non-disturbance is essential, they being 
“precipitating tanks."” In the U. 8S. patent to Meyer, No. 
505,166, Sept. 19, 1893, we find inlets into the vats or 
tanks for the sewage, the “discharging ends’’ of which 
“are expanded laterally as shown in Fig. 1, so to spread 
the sewage and check its flow as it enters the settling 
vats.” What is this but the “‘non-disturbing inlet’ of 
the patent in suit. As shown in the Meyer patent, these 
discharging conduits or sewer pipes are expanded the 
entire width of the vats. These vats have “eduction 
conduits” along their entire width with numerous open- 
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ings thereto which converge later and lead to the filter. 
These ‘‘openings c.c. from the vats into the eduction 
conduits C.C. are located below the level at which the 
liquid sewage is designed to be maintained so as to 
prevent any greasy scum or light refuse which may pass 
the partitions b2 from entering the filter,’’ says the 
Meyer patent. In addition there is a baffle board de- 
scribed to regulate the flow of sewage. 

In the Scott-Moncrieff U. S. patent, No. 530,622, Dec. 
11, 1894, we have a non-disturbing inlet with broadened 
mouth, but the outlets, extending the entire width of the 
tank, are at the surface of the liquefied sewage. 

The British patent to Gurtler, No. 7,134, 1887, shows a 
non-disturbing inlet and a non-disturbing outlet, each 
disposed below the normal water-level and each having a 
broadened mouth. 

In the claims of complainant's patent in suit for appa- 
ratus I fail to find patentable invention in view of the 
prior art. There is no improvement in apparatus that 
would not occur to any mechanic skilled in the art. in 
fact the only improvement, if it be that, is in the addi- 
tion to the outlet of the ‘“‘pipe having a longitudinal slot 
therein extending the greater part of its length.’’ This 
is a mere substitute device to aid in the even and non- 
disturbing escape of the outflowing liquid. It is a 
slotted pipe to take water slowly and evenly and even if 
new shows no new conception or idea of means amount- 
ing to invention. All the claims in suit for apparatus 
are invalid for want of invention, in view of the prior 
art. But even if valid they must be given a very narrow 
construction and limited to the very devices specified, 
as, for instance, ‘‘a pipe having a longitudinal slot 
therein extending the greater part of its length."’ 


PRIOR ART IN PROCESS CLAIMS. 


We will not consider the validity of the process claims. 
Cameron seems to have described extended discovery as 
to the actual workings or action of micro-organisms and 
anaerobic bacteria. Mouras discovered the result of their 
action in and upon sewage about forty years ago, some 
twenty years prior to his French patent. In December, 
1881, an article on the subject, and regarding the 
Mouras patent, was published by M. F. Moigno in 
Weekly Review of Science and Industry. This was to be 
followed and was followed by another article in the 
same journal, written by Moigno, published to the world 
in January, 1882. These articles refer to and enthusi- 
astically describe the Mouras discovery and invention and 
add discoveries and conclusions of their author, in 
which, after stating that he has seen and conversed with 
M. Mouras, among other things he says: 


To-day at last, all obstacles being removed, I can 
freely expose in all its details, the simplest, finest, 
greatest perhaps of the inventions of modern times. .. . 
The automatic scavenger is, in fact: Ist, hermetically 
closed, and closed by the most inviolable of fastenings, 
hydraulic fastening, that is to say, its contents is shut 
off from all contact with the surrounding atmosphere; 
for that very reason, 2d, it is absolutely odorless and 
renders all infection impossible’ (note these are results 
but not the main purpose or necessity of making it air 
tight); 3d, by a mysterious operation and one which 
reveals a quite new principle, it transforms all it re- 
ceives, solid and liquid excrements, in a rather short 
space of time and without the addition of chemical in- 
gredients, into a homogeneous liquid, only slightly turbid, 
and holding everything in suspension in the form of 
scarcely visible filaments, without leaving any deposit 
on the sides of the evacuation pipe nor at the bottom of 
the drain pipe. . . . 5th, the liquid which escapes, while 
it contains all the organic and inorganic elements of the 
evacuations is almost odorless. . . . Are not these 
results truly marvelous, which leave absolutely nothing 
to be desired, which moreover go beyond all hopes and 
expecyations. 


He also points out that there is no sludge or refuse, 
nothing left to take from the tank, and also the neces- 
sity of having the inlet and outlet below the surface of 
the sewage. In short, the ‘‘sludge problem” is solved and 
the process of nature published to the world. In his 
article of Jan. 21, 1882, Moigno points oyt certain results 
and advantages, and then says: 


That is already marvelous, but what is still more mar- 
velous is the fact that these great results are very nearly 
effects which cause or are produced almost from noth- 
ing by the simple material transformation of the ordinary 
barbarous cesspool, without appeal to any new agent, 
without the invention of chemical ingredients, or even 
without addition of water from other sources, by the sole 
fact that the transformed tank lends itself to the em- 
ployment or better to the bringing into play of a force 
of nature wholly unforseen and unknown till the present 
time, mysterious as well as marvelous in its magic 
effects. Who would have suspected that animal evacua- 
tions naturally contain and carry with them the principle 
of fermentation or of dissolution necessary and sufficient 
to liquefy and render them immediately of use in their 
return to the soil which had furnished their element, not 
without impoverishing itself. 
air-tightness, impenetrability to liquids or air is the 
essential condition of the successful working of the scav- 
enger, it becomes, also, before everything, odorless; . . . 

Thus filled with water and hermetically closed, the 
scavenger is ready to fulfill its functions truly marvelous 
and extremely effective. If a first liter of feces enters the 
tank, there will come out of it a liter of water which 
will be nothing but pure water; but after a certain time 
of operation, when the feces shall have entered in suffi- 
cient quantity, the liquid discharge will begin to be 
turbid and of a brownish color, not very dark. But 

the workings of the scavenger may 
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sone essential condition for the effectual de- 


vee ind working of these anaerobic bacteria, 
It is immaterial that dozens or even 
scientific men failed or refused to bblieve. . 
a disclosed by the evidence that the so-called 
des in all essentials, was in use in Urbana, 
sept: | and designed for Champaign, Ill., in 1895, 
a -ueted in 1897, I will not take time to go 
= . or a description of these works. 

‘ahi « (the patent in suit) conception was to pro- 
a“ “artificial method” for ‘‘the liquefaction and 
ood , of sewage’ by the action of anaerobic bac- 
a ‘oped in a pool of the sewage under proper 
pore But this, as we have seen, had been done 
befor n if we may say that nature’s method and 
mea joing a thing become an “artificial method’ of 
doing same thing when we provide a new place, an 
artifi place, or a place, like a tank, constructed by 
human hands, in which nature by its own instrumental- 
ities is to perform its own process. The patentee 
declar 1) “The invention consists in certain methods 
of devcloping im @ flowing current of sewage bacteria 
capat yf dissolving the mass of solid organic matter 
contained therein,” and (2) ‘“‘of subsequently utilizing 
the jeveloped bacteria in liquefying the mass of 
organic matter coutaiued in the flowing current.” If 
this means what it says, nothing of the kind is done. 
The bacteria or micro-organisms are not developed 


in the “flowing current of sewage’ and cannot be effect- 
ually. They are developed in that part of the sewage 
which is at rest, and which has been brought to a 
“stand-still” secluded in a pool, and which must remain 
at a ‘stand-still’” below the flowing current until the 
bacteria are developed and have actually liquefied it. 
Non-agitation, non-disturbance, non-flowage, are essen- 
tial to the effectual development and action of the 
bacteria. The liquids of the sewage that do not require 
liquefaction flow along through the tank and pass out, 
but this part does not develop bacteria of the character 
mentioned. Hence the necessity for the deep tank in 
which the more solid parts of the sewage may remain 
at rect in a pool, deposited at the bottom, outside the 
“flowing current of sewage’’ for days, while the bacteria 
develop and work and liquefy this non-moving mass. 
When liquefied it returns to the flowing current of 
sewage, becomes a part of it, and passes on. And the 
bacteria after development do not liquefy ‘‘the mass 
of organic matter contained in the flowing current,” 
but that part of the organic matter which has left the 
“flowing current,” sunk to the bottom of the pool and 
remained at rest for the development and action of 
the bacteria. But in any event it is the same ‘‘flowing 
current’ of the prior art as in Mouras, where the 
sewage entered at the inlet, was, except the fluid, 
deposited at the bottom of the tank for the development 
and action of the micro-organisms, or bacteria, and 
then, when liquefied by the operation of natural laws 
or processes, liberated and carried along in the flowing 
current of fluids, and as in Moncrieff and Adeney, fully 
described. Philbrick, Waring, [the towns of.—Ed.] 
Champaign and Urbana, had the same floating current 
and by-pool. All this was indicated and pointed out 
to him in the prior art with which he is presumed to 
have been familiar. The conception was not new or 
novel. I fail to discover any new or novel method of 
developing bacteria, or of allowing or permitting or 
enabling them after development to do their work of 
liquefying the sewage. They develop as they always 
had done and always will do under certain conditions, 
and when developed they liquefy certain materials, as 
they always had done and as they always will do if 
not prevented. Pasteur discovered the difference between 
and gave the names “‘aerobic’’ and ‘‘anaerobic’’ to cer- 
tain bacteria or micro-organisms to distinguish those 
which develop and exist in the presence of free oxygen 
from those which do not. Mouras and Moigno and many 
others knew that an air-tight receptacle did not contain 
free oxygen, and that therefore aerobes did not liquefy 
the sewage contained in such an air-tight receptacle or 
tank. As already stated, Mouras and Moigno had dis- 
cover.d and published to the world the fact that sludge 
would not form in such a sewage receptacle or tank 
having a submerged inlet and outlet. Cameron did 
not, as shown, even discover ‘“‘the scum.’’ His tank 
must be air-tight in the beginning of nature’s process 
going on therein, but when “‘the scum” is once formed 
it may be opened. Therefore his discovery of the 
utility of “the scum” is not a patentable invention. He 
has dispensed with nothing, he has added nothing. He 
has, we will assume, found in nature’s process an aid, 
hot to his process, but to nature’s process, a part of 
it, and Cameron utilizes it at a later stage in that 
he may leave his air-tight tank open after the bacteria 
have been developed and have constructed their own 
roofing. This discovery, if it be Cameron’s has not 
fnabled him to even modify the tanks of the prior art. 
Clearly the formation of this scum or its use is not 
& part of a patentable process. 

4 ponciple is not patentable. Le Roy et al. v. 
14 Howard, 156; O'Reilly v. Morse, 15 
Howar!, 62; Corning v. Burden, 15 Howard, 252, 267; 


see, Risdon L. W. v. Medart, 158 U. S., 68, 77, 78; 
Boyd v. Cherry, 50 F. R. 2,791. 

It is when the term process is used to represent the 
means or method of producing a result that it is 
patentable, and it will include all methods or means 
(not nature’s) which are not effected by mechanism or 
mechanical combinations. Corning v. Burden, 15 How- 
ard, 252, 267; approved Risdon L. W. v. Medart, 158 
U. S. 77. We may have a valid patent for the means 
or methods of putting principles into operation so as 
to produce useful results, but not for nature’s means 
and methods. Those are common property and cannot 
be appropriated and monopolized by any one. 

It was discovered years ago, before Cameron came 
into the field, that sewage, in an air-tight tank, or 
receptacle of any kind, having an inlet and an outlet, 
both submerged therein or opening in the tank below 
the level of the contents, would generate or develop 
active bacteria, or micro-organisms, which, feeding on 
such sewage and on the newly arriving sewage, would 
so act upon it as to liquefy it permanently, leaving no 
great amount of residue or sludge. It is true that the 
principle was not fully comprehended and understood, 
but enough was known and understood to enable the 
prior art to construct and use their “septic tanks’’ 
with a flowing current of sewage, secluding in the 
tank under the proper conditions a pool for the develop- 
ment and action of the bacteria. This result was ob- 
tained in the prior art by the process of the patent 
in suit. This development of bacteria is a fundamental 
truth in nature. In patent law it is a principle. It is 
a process of nature, but a principle and not patentable. 
But if patentable Cameron was anticipated. 

Now take the means for bringing this principle into 
operation, for making it serviceable to man, the process 
of liquefying sewage by anaerobic action. We have, 
with Cameron, the air-tight tank or receptacle with 
the inlet and outlet demanded. The raw sewage flows 
in and remains at rest while the liquids coming in 
and those produced by the anaerobic action flow out. 
Nothing whatever is done to the sewage after its ar-, 
rival. It must be left undisturbed. In fact, it must 
not undergo any process whatever except the natural 
oe; that is, let nature take its course. It is like a 
process for fermenting cider or improving whiskey. 
Run it into the barrel or tank where it will not freeze 
and let it alone. But all this had been done before. 
Assume that Cameron discovered that these anaerobes 
would in an air-tight and dark receptacle construct a 
covering for themselves by the formation of the scum. 
His process has nothing to do with that. It is a 
principle and not patentable. But he did not discover 
it, as we have seen. Moigno twice describes it. But, 
it is said, he has improved the means, _and therefore 
has. an improved process. But we have seen that his 
process is old, his means old, except, possibly, in some 
mechanical details. In the sewer pipes, entirely out- 
side of and away from the tank, he has put in the 
old settling tank or catch-basin of the prior art for 
stone, iron, bones, &c. Outside the tank, at the other 
end, he has attached an aerator, or, more properly, 
aerating means, which deals with the liquid after it 
has left the tank, and then he adds to that the filter, 
all old devices. Each performs its old function in the 
old way, and each acts independently of all the others 
and is independent of the tank and the process going 
on there. This is mere aggregation and not patentable. 
Atlantic Works v. Brady, 107 U. S., 192, 199, 200; 
Pickering v. McCullough, 104 U. S., 310, 23 L. Ed. 749; 
Dodge Coal Storage Co v. N. Y. C. & H. R. R. Co., 
139 F. R., 976, affirmed by C. C. A. January, 1907. 

The process described in claims 1, 2, 3 and 4 is 
nothing more nor less than the process of Mouras and 
of Moncrieff and the ones in use at Champaign and 
Urbana. It should be mentioned that Mowras took out 
a patent in the United States in 1882 for his process, 
No. 268,120, and that he had a device in the tank itself 
for intercepting bone and other hard substances. The 
same is true of claim 21, for it cannot be doubted that 
the scum existed in all those cases and did its work, 
although its office or function in nature’s process may 
not have been understood. The process described had 
become public property in the United States before 
the patent in suit was applied for. To hold these 
claims valid would make an infringer of every one who 
shall use the Mouras tank with its inlets and outlets. 
Certainly so, should such use apply to it the broadened 
inlets and outlets of the prior art, that is, the devices 
of the prior art used in sewage disposal, &c., prior to 
the Cameron patent. I cannot discover any new ‘‘con- 
ception’’ in the patentable sense in the patent in suit. 
I do not doubt that it improves some of the mechanical 
devices at the outlet. I do not doubt that it was a 
“good thing’’ to connect the aerator to the “septic 
tank” and then connect that to the filter, but I do not 
find patentable invention in so doing. 

Coming to the defendant’s sewage disposal plant we 
find: (1) a large oblong tank constructed of solid ma- 
sonry, made air-tight by a roof covered with earth and 
supported by arches and pillars. It is also provided 
with manholes which may be left open. The sewage 


is brought to this tank or receptacle in a pipe or conduit 
extending all along one end, or nearly so, and enters 
through a main or mains into a pipe located on the 
inside of the tank which [pipe] extends, in length, 
nearly the width of the tank, and is properly supported, 
by a concrete bracket reinforced by railroad iron, some 
3% ft. below the water level. This discharges the 
sewage into the tank proper at four points (as shown 
in- blue print drawing).* In every essential it is the 
means of ingress or inlet of the Walker, 1864, patent. 
It is an improvement on that, doubtless, but it is far 
from the inlet of the patent in suit. As to the outlet 


the description in the Engineering Record says, ‘‘The - 


septic effluent is discharged at the opposite end’’ (of 
the tank)’’ through 96 2-in. pipes, in two horizontal 
rows, also 3% ft. below the high water line, in a 
narrow chamber extending the width of the tank. 
From this chamber it flows over a weir into an outer 
chamber, and thence through an aerator to an adjacent 
dosing tank.’’ These 96 pipes are simply holes in the 
wall in which the pipes are inserted. There is no slotted 
pipe or pipes on the interior. Nor is there one on the 
exterior to aid in the outflow from the tank itself. The 
“narrow chamber” is outside the tank and is under 
cover, as is the outer chamber. There is no current to 
any central point, and hence no disturbance or breaking 
up of the scum. There is no aeration on leaving the 
tank. From the outer chamber the effluent is carried 
by a large pipe some considerable distance to the 
aerater, located at about the center of the filtration 
beds, twenty in number, covering an area of some 
twenty acres. Here “‘the liquid rises through the central 
pipe’’ and then is discharged and flows over the ‘‘sheet- 
iron plates of the aerator hung in three layers around 
a central riser pipe.’’ Thence it is carried to the filter 
beds. We do not have either the inlet or the outlet 
of the patent in suit, nor its aerator. Much more 
nearly do we have the outlets of the Wigner and Meyer 
patents, found in the prior art before Cameron came 
into the field. We do not have the same combination 
of elements, taken as a whole, found in any one of 
the ‘‘apparatus’’ claims of the patent. If they, or any 
one of them, have any validity whatever in view of the 
prior art they must be very narrowly construed and 
limited to the inlet and outlet and other devices shown 
therein. As so construed and limited, defendant's sewage 
plant does not infringe any apparatus claim. Complainant 
cannot claim the ‘“‘septic tank’’ broadly, for it is in 
the prior art. He cannot claim the inlet described 
broadly, for that, too, is in the prior art. Even if he 
may claim his specific outlet broadly, defendant does 
not infringe, for he does not use it. As to the process 
claims, claim 1 is plainly invalid, anticipated and long 
in use prior to the Cameron patent. As to the other 
process claims, while in my opinion invalid, as not 
disclosing patentable invention in view of the prior art, 
and because of prior public use, &c., still, if either has 
any validity, in view of the prior art, it must be narrowly 
construed and limited to the exact process performed 
by the means described in the Cameron patent, and as 
so construed and limited defendant does not infringe. 
The Cameron process, if it be *a process, consists in 
constructing a tank in a certain way in which to enable 
@ process of nature to be performed, and as he has 
borrowed the tank, the inlet, and, in the main, the 
outlet from the prior art, changing or improving no 
element, except it be the outlet apparatus, and produces 
no new result, the defendant does not infringe in using 
the old tank, and inlet with an outlet entirely different 
from Cameron to produce the same result. In fact, 
the inlet, and outlet, and aerater, and filter, ail are 
essentially different from Cameron. But I prefer to 
base my decision on the broad ground that the claims 
in suit of the Cameron patent, in view of the prior 
art, are invalid for want of patentable invention. Cam- 
eron may have carried forward discovery in this art, 
and may have improved means, but as defendants’ pro- 
cess and apparatus are clearly differentiated there {s no 
infringement. Cimiotti Unhairing Co. v. American Fur 
Refining Co., 198 U. S. 399, 414; Kokomo Fence Ma- 
chine Co. v. Kitzelman, 189 U. S. 8. Not every im- 
provement in an article or process is invention. The 
improvement must be the product of original concep- 
tion. Pearce v. Mulford, 102 U. S., 112, 118; Slawson 
v. Grand St. r., 107 U. S., 649; Muorson v. N. Y. City, 
124 U. 8., 606. 

There will be a decree for defendants, dismissing the 
bill with costs. 


CREMATION IN GREAT BRITAIN in 1906 numbered 
742 bodies, as compared with 604 in 1905, according to a 
report by Consul F. W. Mahin, of Nottingham, England. 
Municipal crematories are in existence at Leicester, Hull, 
Leeds, Hilford, Bradford and Sheffield, in addition to a 
number elsewhere privately owned. Those interested in 
this subject can find a considerable number of statistical 
tables, covering various foreign countries and the United 
States, in the report of the Board of Health of Boston, 
Mass., for the year 1905. 


{*The Saratoga sewage works were described at length 
in Eng. News, Feb. 2, 1905.—Ed.] 
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uld outflow has some odor it is wise but not absolutely 
essential to subject it to further processes of purification 
before permitting it to go at large. Hence means for 
“‘aerating’’ and, if desirable, means for the ‘“‘filtering op- 
eration.’’ But these two processes are old, independent 
of each other and also independent of the liquefying pro- 
cesses carried on in the septic tank itself. The completed 
purification consists therefore of three successive pro- 
cesses: (1) liquefication by anaerobic action in the tank; 
(2) aeration in the aerator after leaving the tank; and (3) 
filtration after leaving the aerator. This is a mere ag- 
gregation of processes, two of which are old, while the 
other is a process of nature or a natural process per- 
formed by nature on a pool of sewage held in a tank un- 
der proper conditions long enough for nature to do its 
work. 

The patent contains the following claims, in suit, for 
the “‘apparatus:” 


(5) In an apparatus for the purification of sewage, the 


combination of a septic tank having an outlet disposed 
above the bottom and below the normal water-level of 
the tank, and open across the greater part of the width 


thereof, and an aerator connected with said outlet. 
(6) In an apparatus for purifying sewage, the combina- 


tion of a drain or sewer, a settling-tank, connected there- 
with and adapted to receive the contents thereof, a sep- 
tic tank connected with said settling-tank and provided 
with an outlet disposed above the bottom and below the 


normal water-level of the tank and open across’ the 
greater part of the width thereof. 

(7) In an apparatus for the purification of sewage, the 
combination of a septic tank, and an outlet therefor dis- 
posed above the bottom and below the normal water-level 
thereof, said outlet comprising a conduit having a lon- 
gitudinal slot open across the greater part of the width 
of the tank. 

(8) In an apparatus for the purification of sewage, the 
combination of a septic tank having an outlet consist- 
ing of a pipe extending across the greater part of the 
width of the tank and disposed above the bottom and 
below the normal water-level thereof, said pipe having 
an opening in its wall throughout its length for admit- 
ting the effluent. 

(11) In an apparatus for purifying sewage, the combi- 
nation of a septic tank, an inlet disposed above the bot- 
tom of the tank and below the normal water-level there- 
of and occupying the greater part of the width of said 
tank, and an outlet extending across the greater part of 
the width of the tank and disposed above the bottom of 
the tank and below the normal water level thereof. 

(12) In an apparatus for purifying sewage, the combi- 
nation of a septic tank, an inlet occupying the greater 
part of the width of said tank, and an outlet extending 
across the greater part of the width of the tank and dis- 
posed above the bottom of the tank and below the nor- 
mal water-level thereof, said outlet comprising a pipe 
having a longitudinal slot therein extending the greater 
part of its length. 

(20) In an apparatus for the purification of sewage, the 
combination of a septic tank, means for excluding air 
and light, a non-disturbing inlet for said tank disposed 
below the normai water-level thereof and provided with 
a broadened mouth, a non-disturbing outlet for said tank 
disposed below the normal water-level thereof and pro- 
vided with a broadened mouth, and a sewage-conduit 
connected with said inlet. 

(22) In an apparatus for the purification of sewage, the 
combination of a septic tank, means for excluding air 
and light, a non-disturbing inlet for said tank disposed 
below the normal water-level thereof, a non-disturbing 
outlet for said tank disposed below the normal water- 
level thereof, and a sewage-conduit connected with said 
inlet. 


After describing the drawings, the patent says: 


Figs. 1, 2 and 3 represent a suitable tank for carry- 
ing out our invention, A being the tank, which is con- 
structed of any suitable material, such as cement-con- 
crete. It is shallow in comparison with its other dimen- 
sions and is provided with a cover 60, which is preferably 
made air-tight, and a man hole or holes 61 are provided 
in such cover and also made air-tight. An opening with 
a check-valve 62 (see Fig. 2) may be placed in the cover 
60 of the tank A to permit of the egress of gases of de- 
composition. It is not absolutely necessary for the tank 
to have an air-tight cover, as above described, because 
the dark scum which forms serves to keep both light and 
air from the sewage; but we consider it important to 
provide the cover. The inlet 63 to the tank discharges 
into same some distance below the normal water-level 
and is preferably directed horizontally, or downward, as 
shown, so as to avoid breaking the scum which forms 
- the tank when sewage has been in it for two or three 

ays. 

The outlet from the tank is submerged, ——— in 
the upper half of the depth of the tank, and ts extended 
across the whole or the greater part of the width of the 
tank, so as to draw off the clear water below the scum 
or floating matter without disturbing the latter. It is 
necessary to di&charge the contents of the tank or vessel 
along an extended line lest the flow should be concen- 
trated to a point or points of discharge and so disturb 
and carry away the floating matter. The outlet there- 
fore, consists of a pipe or conduit 10, which may or 
niay not be closed at its top, following the line along 
which it is desired that the contents of the vessel or 
tank A should be discharged and having throughout its 
length of a part thereof a slot or aperture by which liq- 
uid may enter the said pipe or conduit. Such slots or 
apertures may diminish in size toward the outlet or out- 
lets from the said pipe or conduit, so as to avold an ex- 
cessive rate of flow thereinto near such outlet or out- 
lets, thus maintaining a uniform flow into such pipe or 
conduit throughout its length. The slots or apertures 
may be placed in any position along said pipe or con- 
duit 10, so as to admit liquid into the same in a down- 
ward, upward, horizontal, or oblique direction, as may 
be desired. 

If desired or found advisable, the slots or apertures 
may be protected by a deflecting surface or surfaces so 
placed as to ward off solids or liquids coming from any 
particular direction. The slot or apertures may also be 
provided with a strainer for the exclusion of solid matter. 

The pipe or conduit 10 may be fixed or movable. 

The size of the tank will depend upon the quantity and 
character of the sewage to be treated. Preferably two or 
more tanks should be provided, so that any of them may 
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be emptied, if necessary, without interrupting the purifi- 
cation of the sewage. 

In the arrangement shown in Figs. 1, 2 and 3 the sew- 
age or other liquid coming through the sewer 13 is de- 
livered into a well, 14, where grit and other solid matters 
are allowed to settle. It then passes through the pipes 
15 and 16 and the inlets 63 into the tank A, in which it 
may be treated either chemically, bacteriologically, or 
otherwise, as desired; but it is preferable to treat it bac- 
teriologically. After treatment in the tank A it passes 
into the pipe or conduit 10 through the slots or apertures 
provided for the purpose, the effect of which is that it is 
evenly delivered all along the line of the opening or open- 
ings into the pipe or conduit and concentration of the 
flow to one or more points is avoided. From the pipe or 
conduit 10 the effluent sses through pipes 17 (which 
may, if desired, be provided with suitable valves) into the 
aerator 18, which, as shown, is divided into a suitable 
number of compartments 64. The effiuent passes into the 
first of these compartments, and when this is filled it 
passes out through an opening at the top into a slightly- 
sloping surface 65, down which it flows in thin films until 
it falls into the next compartment 64, this operation 
being repeated until it arrives at the last compartment, 
whence it may, if desired, be conveyed through pipe 66 to 
a filter or filters for further treatment. It will be seen 
that as the effluent passes over the inclined surface 65 it 
will be exposed to the action of the air and so aerated. 
Instead of employing the form of aerator above described 
an overhanging lip or lips may be provided, over which 
the effluent falls in a thin film or films exposed on both 
sides to the air. 


Claim 5 has in combination the “septic tank’ having 
“an outlet’ a, “‘disposed above the bottom and below 
the normal water-level of the tank,’’ and, b, ‘“‘open across 
the greater part of the width thereof,” and, 2, “an 
aefator connected with said outlet.”” No sewer or con- 
nection of the tank therewith is mentioned. 

Claim 6 adds a drain or sewer, a settling tank (which 
is outside the septic tank and connected therewith). 

Claim 7 is the same as claim 5, without the aerator,. but 
with the addition of a conduit, forming a part of the out- 
let, “‘having a longitudinal slot open across the greater 
part of the width of the tank.”’ 

Claim 8 has in combination the septic tank and “an 
outlet’’ described in the claim, “consisting of a pipe 
extending across the greater part of the width of the 


nected with the outlet. The tank is to holy 
the pool or mass of sewage; the outlet is for 
of the fluid after nature has done its work 
aerator is to expose the fluid after escape fr. 
to the action of the air. The outlet is nece 
of the tank if it be made operative, an aperty 
tures or opening or openings into it. There 
office or function performed by the tank. 
and holds sewage as it always has received 
sewage or other and similar matter. It mer 
the operations or processes of nature which 
under the conditions found there to go on unin! 
Being in a dark place with oxygen excluded an 
agitation the micro-organisms, or anaerobic } 
produced and multiplied by the sewage itself 
the fresh sewage constantly coming in. The 
outlet with broadened mouth and extending 
not peculiar or new nor does it perform 
office or function. It permits the outflow o; 
when they have so accumulated in the tank +) 
of nature force and draw them out. But it ; 
arranged as to be “‘non-disturbing.”’ This 
done by its location below the surface of thi 
by the width of the discharging opening or 
aerator is aitached or connected therewith, | 
any new or novel manner and it performs 
novel function. It operates in the old way : 
the old result by, so to speak, separating {| 
gases or effluvia from the fluid. It permits a 


their escape. It forces air or carbonic-acid into ° 
the outflowing liquid. It has nothing whatever + with 
what is going on inside the tank. Its operation 1 dis- 
tinct one and the only connection it has witi one 
done in the tank is that it is performed on : same 
fluid produced in and which has come from th: k 

I cannot see anything new or novel in the com! ination 
of claim 5 unless it resides in the ‘‘septic tank But 
what is the “septic tank’’ of the patent? Is it any new or 
novel tank? Are not all tanks and receptacle, which 
permit the ingress and egress of flowing materia! and the 


tank and disposed above the bottom and below the nor- 
mal water-level thereof, said pipe having an opening 
in its wall throughout its length for admitting the 
effluent.”’ 

Claim 11 has (1) the septic tank; (2) ‘‘an inlet disposed 
above the bottom of the tank and below the normal 
water-level thereof and occupying the greater part of the 
width of said tank;’’ and (3) the outlet not having the 
pipe of claim 

Claim 12 has the tank and the inlet, but its location is 
not given, and also the outlet with pipe. 

Claim 20 las (1) the septic tank; (2) means for exclud- 
ing air and light; (3) a ‘‘non-disturbing inlet’’ for the 
tank disposed below the normal water-level thereof and 
provided with a broadened mouth; (4) a “‘non-disturbing 
outlet’ for said tank disposed below the normal water- 
level and provided with a broadened mouth; and (5) a 
sewage-conduit connected with such inlet. 

Claim 22 is the same as claim 20 except that the ‘‘non- 
disturbing” inlets and outlets are not “provided with a 
broadened mouth.” 

Some of these means, in combination, if new and 
operative, would seem to disclose patentable invention. 
Such a tank as is described (tank pure and simple) in 
its mere construction and shape and size, whether covered 
or not, is not new or novel. It neither performs any 
new or novel function nor permits or causes any new or 
novel function to be performed within it. As a closed 
tank, pure and simple, it holds the sewage placed therein 
by f6rce of gravity or otherwise, and being darkened and 
made (in the beginning of the process) air tight it per- 
mits and enables one of the processes of nature to go on 
therein. Such always has been and such always will be 
the function of such a tank. That the process described 
goes on therein may have been a new discovery, but the 
process of nature is not caused by the tank. The outlet 
“‘disposed above the bottom and below the normal water 
level of the tank and open across the greater part of the 
width thereof’’ is not new. So of “an aerator’ con- 
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formation of a _ pool 
of such material there- 
in and retention 
of such pool secluded 
from light and air 
and agitation until the 
anaerobic bacteria 
have sufficiently de- 
veloped to convert the solids into fluids, septic tanks in 
the sense of the patent? -It seems to me clearly 50. 
Hence the “‘septic tank’ of the patent to be d ‘ferent 
from any other water, air and light tight tank mu! have 
connected therewith and forming a part thereof means, 


or structures, openings and connections, which jermit 
the reception, retention and repose of such mater. un- 
der the conditions named until the bacteriologica! action 


has taken place and been completed and then perm t the 
outflow of the resultant fluid. I think that in the patent 
in suit the patentees in the use of the words ‘septic 
tank” meant any tank or receptacle capable of being 
provided with inlets and outlets and of being mle air 
tight and so constructed as to exclude light, and which 


when provided with proper inlets and outlets so 15 to 
prevent undue agitation of the contents and win ‘0 
constructed as to be air tight and dark, would perm ‘ the 
bacteriological process to go on to completion, an! that, 


therefore, as applied to the tank proper, it has no ~pecial 
significance. They did not refer to the complete: ‘ank, 
one provided with inlets and outlets and a cov, for 
these are described as elements separate and distin’' from 


and not as constituent parts of the ‘‘septic tank.’ They 


did not refer to a tank in which putrefaction mt 
necessarily would take place, but to one which when 
properly equipped would produce and permit this © “cro 
bic action. As so construed claim 5 is invalid, as . does 
not disclose patentable invention. Such or similar :anks 
were old in the prior art. If the claim is vali’ “ery 
tank having an outlet disposed above the botto: and 
below the normal water-level of the tank and open -r0ss 
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be, were they to last twenty years, however great the 
quantity of feces that may enter its bowels, on the 
sole condition that there shall have been allowed to 
penetrate at the same time the urine and in a certain 
proportion slops and rain water, there will never come 
out anything but the slightly turbid and colored liquid 
which is the only discharge from the hermetically closed 
tank. Why? Because there is going on in the heart of 
the scavenger a process of fermentation entirely un- 
foreseen, which dissolved in a more or less brief space 
of time the most solid feces and divides foreign bodies 
into particles or fibers so thin that they can scarcely 
be seen floating in the turbid liquid, without the latter 
forming any deposit or at least any deposit that adheres 
to the sides of the vessels or pipe through which it 
flows. 


He then goes to the reasons for this action, the causes, 
and says: 


84. Theory of secret of the scavenger.—Here comes 
up the great question: how are solid matters so unas- 
sailable by water, so insoluble in water, by the contact 
with water, dissolved and made liquid so surely and 
easily in the heart of the automatic scavenger? I do 
not yet know in a certain and rational way. .... 

Therefore, if I am not mistaken in the heart of the 
scavenger, the great agent of dissolution, of liquefaction 
would be nydrosulphate of ammonia or one of its con- 
geners. Sheltered from contact with the air or oxygen 
its action would determine a kind of putrid fermenta- 
tion, the last period of which would be the dissolution, 
the liquefaction of the solid feces, ... May it not be 
discovered perhaps that the mysterious agents of fermen- 
tation, cause of the decomposition and liquefaction of 
the feces are the vibrions or anaerobic bacteria which, 
according to Pasteur, are destroyed by oxygen and which 
manifest their destructive activity only in vessels from 
which the air is excluded? 


He then gives certain observations and experiments, 
and says, among other things: 


1st. Only urine, feces and a very little water, hardly 
a glass a day, entered the aquarium; nevertheless the 
liquefaction was complete; the excrements are so dis- 
solved that they no longer sink to the bottom, and every- 
thing remains in suspension in the liquid. Solid feces 
introduced the 29th of August were completely liquefied 
the 16th:of September, with the exception of matter not 
digested by the stomach, stones and skins of grapes, the 
stony concretions of pears, etc. Onion and carrot peal- 
ings, cabbage leaves, etc., floated on the surface some 
time, then sank to the bottom to await their decom- 
position or dissolution; such is the case with all foreign 
substances that are soluble, and even with paper, which 
at first rises to the surface, becomes more and more 
saturated with water, sinks to the bottom and disap- 
pears as if melted away. ....++++ 
The feces always rose to the surface, mixed together, 
forming a kind of slimy pulp, of a thickness which never 
exceeded 5 cm., in consequence of the constant disso- 
lution of the lower layers. After there had been added 
ten liters of water, the undigested substances, such as 
vegetable refuse, were seen to arrange themselves on 
the surface, in the order of their density, then sink to 
the bottom of the tank to await their decomposition, 
which took place insensibly; it is a deposit not sedi- 
mentary but flaky, which little by little melts and dis- 
solves to be soon discharged by the waters of the 
aquarium, which show to the glance no foreign sub- 
stance in suspension. 


He also points out that absence of air is absolutely 
essential, as follows: 

Hermetical is therefore the condition necessary, in- 
dispensable and sufficient of the dissolution of the lique- 


faction of the feces and of the wonderful working of 
the scavenger. 


H has also discovered the ‘“‘scum,"’ for he says: 


The disaggregation or dilution of matter is complete 
after thirty days immersion in the tank, so that the 
feces never form on the surface of the water anything 
but a layer of 75 mm. thickness, which renders their 
decomposition very easy. 


These quotations demonstrate that it was known more 
than twenty-five years ago that sewage discharged con- 
tinuously into an air-tight tank through an inlet below 
the surface of the mass of sewage therein, such tank 
being provided with an outlet opening from below the 
surface of such mass, would wholly dissolve into liquids, 
that is, become liquefied, leaving no sludge or deposits, 
and that the liquid would be almost entirely odorless; 
that a scum limited in thickness would form on the top 
of the mass of sewage; that this liquefying process was 
self-acting in the absence of oxygen; and that the 
probable cause of this process of liquefaction was the 
action of ‘‘vibrions or anaerobic bacteria which, according 
to Pasteur, are destroyed by oxygen and which manifest 
their destructive activity only in vessels from whieh the 
air is excluded.”” No mention is made of the exclusion 
of light, but the operation was carried on in a dark tank, 
as light was necessarily excluded from the vessels em- 
ployed by Mouras. 

As early as 1878 the German Empire granted to Dr. 
Alexander Miiller, of Berlin, a patent for “A process 
of disinfection, purification and utilization of putrescent 
waste liquid or liquid sewage, by the rational cultiva- 
tion of fermenting leaven-like organisms.”’ After point- 
ing out and referring to prior methods and their failure 
or inefficiency, the patent says: 

Now whereas the former disinfecting methods had for 
their essential object to obviate as far as practicable 
any phenomena of putrefaction (corruption or decom- 
position) the process herein described, on the contrary 
aims at the methodical cultivation of those small ‘‘leaven- 
like” organisms to the viability of which modern 
science has traced the so-called ‘“‘self-unmixing’’ pro- 
cesses, namely, acidification, fermentation, putrefaction, 


decay or the like, in accordance with the rules of 
physiology, with a view to bringing them in to requisi- 
tion in the task of precipitating out the liquid waste- 
substances or bringing about their complete mineraliza- 
tion (i, e., reduction to simple inorganic compounds). 


It thus appears that the idea or conception of pro- 
ducing and cultivating and housing these micro-organisms 
was not new or original with the patentees of the patent 
in suit. 

In the English patent to Lake, 1881, No. 5,391 (Pro- 
visional Specifications), this same process of the patent 
in suit was used, although it does not explain the 
“‘whys and wherefores” of the action on the sewage in 
the tank or cesspool. It states 


but that which is so discharged from this cesspool is 
always liquid holding in solution a certain quantity of 
substances proceeding from the decomposition and dis- 
aggregation of the fecal and other matters which are at 
the bottom of the cesspool or receptacle. * * * * ® 

With this system there is no necessity for the usual 
removal of the solid matters, the decomposition thereof 
goes On constantly and there can be no liberation of gas; 
all the liquid flows away with the decomposed substances 
held in suspension, through the discharge pipe, and 
through a channel connected therewith, into a pipe which 
leads into the sewer; this last-named pipe dips slightly 
below the lowest water-mark in the sewer so that the 
contents of the cesspool are at all times protected from 
the air until they are discharged into the water in the 
sewer. 


In the British patent to Adeney and Parry, No. 3,312, 
applied for March 1, 1890, and granted Feb. 14, 1891, 
they provide for keeping ‘‘the liquor to be treated under 
suitable conditions for the rapid multiplication of micro- 
organisms.’’ The patent states that the germs of these 
micro-organisms are generally in the liquid, but they 
may be specially bred and added to it. In several places 
the patent specifications provide for the breeding and 
rapid multiplication of these miero-organisms and de- 
scribe the work they do. Some of the conditions are 
described. [The following paragraph appears to be an 
abstract or quotation, but is not so marked in our 
copy of the opinion.—Ed.} 

Whether we are to cultivate aerobes or anaerobes 
for the purification of sewage, the conception and prin- 
ciple involved is precisely the same. Bach colony has 
its work; the one in the presence of oxygen and light, 
the other in the absence of oxygen and light. To 
cultivate aerobes we have a tank open to light and 
air and introduce oxygen; to cultivate anaerobes we 
have air-tight tanks like Mouras, thereby excluding 
oxygen and constructed of such material as to exclude 
light. For anaerobes the less agitation the better. But 
after all, we provide the conditions for the development 
and gpowth of each. The conception is that if we 
desire their action we must have their presence, and 
if we would have their presence we must provide the 
conditions under which they generate and multiply. 

In November, 1892, Scott-Moncrieff, of London, England, 
applied for and in December, 1894, obtained United 
States letters patent No. 530,622 for ‘‘Treatment of 
Sewage and Apparatus therefor.”” He says: 


My invention relates to certain improvements in the 
treatment of sewage and the apparatus therefor, and has 
for its object to purify sewage and discharge a clear and 
inoffensive effluent. This I effect by the action of mi- 
crobes which liquefy and break up the organic matters 
in the sewage. Hitherto it has been believed that the 
beneficent action of these organisms in the purification of 
effete matter could only be carried out in the presence 
of oxygen, and with this end in view experiments have 
been carried out almost exclusively in the direction of 
downward filtration, the object being to secure the largest 
amount of oxygen available by atmospheric contact 
during the operation. One obvious objection to this 
process is the necessity for preliminary straining or 
deposition of the coarser particles of the sewage to 
prevent clogging the filter. This straining or deposi- 
tion, as a matter of fact, amounts to nothing more nor 
less than depriving the organisms of the greater pro- 
portion of their food supply, leaving a mass of filth 
which never enters the filter and consequently is never 
broken up or nitrified, and so constitutes a nuisance 
in itself. I have discovered that the total solid matter 
in ordinary sewage can be dealt with as the actual food 
supply of the organisms if it is properly conveyed to 
them. All that is required for this purpose is to con- 
centrate the sewage in a comparatively small space, 
and to have a constant movement occurring. en 
this is done, there is no need for the same amount 
of oxygen as has hitherto been believed to be necessary. 

It is also an essential part of the process that the 
enzymos of the saprophytic species which perform the 
work should be removed as soon as formed from that 
portion of the filter bed wherein it is believed that 
the production of micro-organisms is most active. 

The following among others are the organisms which 
it is the especial object of the apparatus to cultivate, 
namely: bacillus fluorescene liquefacions, bacillus sub- 
tilis, protean forms (particularly the proteus vulgaris), 
bacillus figurans, &c. 

According to my invention, no preliminary straining 
of the sewage is necessary, the apparatus being so ar- 
ranged that the bacteria multiply and unceasingly per- 
form their functions, any previous removal of organic 
— from ordinary sewage being detrimental to their 
action. 

My invention comprises also special means for main- 
taining them healthy and vigorous. I also provide means 
for the further purification of the effluent obtained from 
the cultivation filtering bed. * © * * © @© @ @ 

My invention includes also means for insuring the 
most favorable condition in the filtering material for 
the development of the micro-organisms contained in 
sewage. Suitable inlet, outlet, flushing, and cleaning 
appliances are provided, and my invention includes also 
special means of resting and aerating the filtering ma- 
terial without interfering with the continuity of the 
treatment. 


He then describes his apparatus, and then 

This combined concentration and moveme,. 
the conditions favorable to the developme:: ides 
organisms which increase directly as the ;. al 
and continually encroach upon the same. wey. 

Sludge or deposit (which merely represen: 
tion of the organic matter which the orga — 
not had time to liquefy), and inorganic a pec 
be removed from the concentrating compartm< 
required by simply opening the penstock [{ itn 
out or flushing. In order to maintain the ioe 
most favorable to the process in low tem er 
combine with the above described apparatus 
ment of pipes PP as shown in Figs. 4, 5, a 
the circulation of hot water from a boiler | fd 
the filtering material M may be maintained w! a 
sary or advisable at the temperature most /. aac 
the growth and action of the micro-organism . +. 
By making the concentrating conduit B «: ca. 
pacity or contracted as compared with the bed 
of larger area above it, and further by arr the 


inlet of the crude material to said conduit ex- 
treme bottom thereof, a result is obtained h is 
vital to the successful cultivation of the micro- sae, 
as by this the crude material in the contract: a 
or chamber is kept constantly on the moy 
forward and upward without any place of 
deposit, thus preventing the accumulation of 
ganic and fecal matter which would destroy 


inent 


the action of the micro-organisms, = 
His claim is: 
The herein described method of purifying wage 


which consists in passing the sewage, withou: 
removal of the solid portions, under a suita! he 
first through a concentrating chamber with « acted 
outlet openings in which the solid portions ar: 
until so far decomposed by the action of t! 
organisms that they can pass through the ou! 
ings, while the life products of the micro-« : 
are allowed to pass out with the liquid and fin; soliq 
particles without delay, and then upward +t! 


filter bed of suitable depth and of greater «| perfictal 
area than said concentrating chamber, whereby ‘he de- 
compostion of the solid matters is substantially com- 
pleted, substantially as described. 

He carries his sewage to the bottom and lower com- 
partment of the tank by means of a pipe and a 
horizontal chamber located at one end of such tank. 
and there discharges it. Here the solid matters are 
not disturbed and they remain until liquefied by the 
action of the micro-organisms which are here do\eloped 
in such sewage. Means are provided for discharging 


any part not so liquefied or which the micro-organisms 
do not have time to liquefy. This is also done by the 
defendants, as it is found the Saratoga sewage plant 


does not wholly do away with sludge. This chamber 
or compartment at the bottom of the tank is necessarily 
air-tight and dark, essential conditions for the develop- 
ment and growth and action of the micro-organisms, 
whether Moncrieff actually knew the fact or not. This 
lower compartment, smaller than the one above it, is 
only separated from it by a numerously perforated dia- 


phragm covered with filtrating substances, and as fast 
as the sewage in the lower compartment becomes lique- 
fied by the action of these micro-organisms, or anaerobes, 
it rises through these numerous perforations and the 
filtrating materials into the upper part or compartment 
of the tank, and is thence discharged through numerous 


outlets located all along the side of the tank. The 
inventor has, therefore (1) a non-disturbing inlet for 
the sewage, opening and disposed below the normal 
water line of the sewage in the tank; (2) an air- 


tight and darkened tank in which the micro-organisms 
are developed and do their work of liquefying the 
sewage; (3) a filter bed through which the liquefied 


sewage must and does pass on its way to the outlet 
extending substantially the whole length of the tank. 
and (4) a non-disturbing outlet. And it is all done 


in a flowing current of sewage, as much so as in thie 
patent in suit. He not only liquefies the sewage by the 
same process as the patent in suit, but, by direct 
connection and before it passes from the tank, he filters 
it. He does not aerate the liquid. He does not pro- 
tect the sewage from light and air while the micro- 
organisms are doing their work according to nature's 
process by the ‘‘scum,’’ but he does this by the filter 
bed and filtered liquefied sewage always standing above 
it. The result sought and obtained is the same as in 
the patent in suit. The work-shop provided for the 
bacteria while doing the work of liquefying the sewage 
is somewhat different. The process, so far as develop- 
ing bacteria and liquefying the sewage is concerned, 
is precisely that of the patent in suit, viz.; the liquet#ction 
of the raw sewage secluded in a tank or receptacle €x- 
cluding light and air and free from all disturbances, 
except such as is incidental to the inflow and outflow 
of sewage, by the natural action of micro-org«”'sms 
developed and grown in the mass of sewage ai the 
bottom of the tank. Scott-Moncrieff may not have 
known just why and how this action took place. but 
he knew it did take place and he knew the ult, 
and he provided conditions and means, the es:cutial 
conditions and means, for producing the result © ‘cht. 
He is presumed to have known of the Mouras dis ery 
that an air-tight tank was essential to the wo "85 
of the micro-organisms. He and Mouras, not Ca: “02, 
exploded the theory that the presence of oxyge ws 
necessary and asserted the contrary. It is quite "ue 
we find, that many coiitended for the prese° of 
oxygen, but, nevertheless, the discovery had been rade 
and published to the world that absence of ©») 2° 
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soe essential condition for the effectual de- 


hoa 

and working of these anaerobic bacteria, 
— sms. It is immaterial that dozens or even 
os t scientific men failed or refused to b?lieve. . 
yl disclosed by the evidence that the so-called 
. “ in all essentials, was in use in Urbana, 
oA, and designed for Champaign, Ill., in 189, 
a -seted in 1897. I will not take time to go 
ae { . or a description of these works. 

‘aie “« (the patent in suit) conception was to pro- 
“artificial method” for ‘‘the liquefaction and 
purif . of sewage’ by the action of anaerobic bac- 
teria ‘oped in a pool of the sewage under proper 
cond But this, as we have seen, had been done 


befor n if we may say that nature’s method and 
joing a thing become an ‘‘artificial method”’ of 


a. same thing when we provide a new place, an 
artifi place, or a place, like a tank, constructed by 
human hands, in which nature by its own instrumental- 
ities (© to perform its own process. The patentee 
declares (1) “The invention consists in certain methods 
of devcloping im @ flowing current of sewage bacteria 
capab yf dissolving the mass of solid organic matter 
contained therein,” and (2) ‘‘of subsequently utilizing 
the Jeveloped bacteria in liquefying the mass of 
organic matter coutaiued in the flowing current.” If 
this means what it says, nothing of the kind is done. 
The bocteria or micro-organisms are not developed 


in the “flowing current of sewage’ and cannot be effect- 
ually. They are developed in that part of the sewage 
which is at rest, and which has been brought to a 
“stand-still” secluded in a pool, and which must remain 
at a ‘stand-still” below the flowing current until the 
bacteria are developed and have actually liquefied it. 
Non-agitation, non-disturbance, non-flowage, are essen- 
tial to the effectual development and action of the 
bacteria. The liquids of the sewage that do not require 
liquefaction flow along through the tank and pass out, 
but this part does not develop bacteria of the character 
mentioned. Hence the necessity for the deep tank in 
which the more solid parts of the sewage may remain 
at rect in a pool, deposited at the bottom, outside the 
“fowing current of sewage’’ for days, while the bacteria 
develop and work and liquefy this non-moving mass. 
When liquefied it returns to the flowing current of 
sewage, becomes a part of it, and passes on. And the 
bacteria after development do not liquefy ‘‘the mass 
of organic matter contained in the flowing current,”’ 
but that part of the organic matter which has left the 
“flowing current,” sunk to the bottom of the pool and 
remained at rest for the development and action of 
the bacteria. But in any event it is the same ‘‘flowing 
current’ of the prior art as in Mouras, where the 
sewage entered at the inlet, was, except the fluid, 
deposited at the bottom of the tank for the development 
and action of the micro-organisms, or bacteria, and 
then, when liquefied by the operation of natural laws 
or processes, liberated and carried along in the flowing 
current of fluids, and as in Moncrieff and Adeney, fully 
described. Philbrick, Waring, [the towns of.—Ed.] 
Champaign and Urbana, had the same floating current 
and by-pool. All this was indicated and pointed out 
to him in the prior art with which he is presumed to 
have been familiar. The conception was not new or 
novel. I fail to discover any new or novel method of 
developing bacteria, or of allowing or permitting or 
enabling them after development to do their work of 
liquefying the sewage. They develop as they always 
had done and always will do under certain conditions, 
and when developed they liquefy certain materials, as 
they always had done and as they always will do if 
not prevented. Pasteur discovered the difference between 
and gave the names ‘‘aerobic’’ and ‘‘anaerobic’’ to cer- 
tain bacteria or micro-organisms to distinguish those 
which develop and exist in the presence of free oxygen 
from those which do not. Mouras and Moigno and many 
others knew that an air-tight receptacle did not contain 
free oxygen, and that therefore aerobes did not liquefy 
the sewage contained in such an air-tight receptacle or 
tank. As already stated, Mouras and Moigno had dis- 
cover.d and published to the world the fact that sludge 
would not form in such a sewage receptacle or tank 
having a submerged inlet and outlet. Cameron did 
hot, as shown, even discover ‘‘the scum.’’ His tank 
Must be air-tight in the beginning of nature’s process 
going on therein, but when “‘the scum” is once formed 
it may be opened. Therefore his discovery of the 
utility of “the scum” is not a patentable invention. He 
has dispensed with nothing, he has added nothing. He 
has, we will assume, found in nature’s process an aid, 
hot to his process, but to nature’s process, a part of 
it, and Cameron utilizes it at a later stage in that 
he may leave his air-tight tank open after the bacteria 
have been developed and have constructed their own 
Toofing. This discovery, if it be Cameron’s has not 
enabled him to even modify the tanks of the prior art. 
Clearly the formation of this scum or its use is not 
& part of a patentable process. 

4A poneiple is not patentable. Le Roy et al. v. 
Tathacm, 14 Howard, 156; O'Reilly v. Morse, 15 
Howar!, 62; Corning v. Burden, 15 Howard, 252, 267; 
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see, Risdon L. W. v. Medart, 158 U. S., 68, 77, 78; 
Boyd v. Cherry, 50 F. R. 2,791. 

It is when the term process is used to represent the 
means or method of producing a result that it is 
patentable, and it will include all methods or means 
(not nature’s) which are not effected by mechanism or 
mechanical combinations. Corning v. Burden, 15 How- 
ard, 252, 267; approved Risdon L. W. v. Medart, 158 
U. S. 77. We may have a valid patent for the means 
or methods of putting principles into operation 80 as 
to produce useful results, but not for nature’s means 
and methods. Those are common property and cannot 
be appropriated and monopolized by any one. 

It was discovered years ago, before Cameron came 
into the field, that sewage, in an air-tight tank, or 
receptacle of any kind, having an inlet and an outlet, 
both submerged therein or opening in the tank below 
the level of the contents, would generate or develop 
active bacteria, or micro-organisms, which, feeding on 
such sewage and on the newly arriving sewage, would 
so act upon it as to liquefy it permanently, leaving no 
great amount of residue or sludge. It is true that the 
principle was not fully comprehended and understood, 
but enough was known and understood to enable the 
prior art to construct and use their “septic tanks’’ 
with a flowing current of sewage, secluding in the 
tank under the proper conditions a pool for the develop- 
ment and action of the bacteria. This result was ob- 
tained in the prior art by the process of the patent 
in suit. This development of bacteria is a fundamental 
truth in nature. In patent law it is a principle. It is 
a process of nature, but a principle and not patentable. 
But if patentable Cameron was anticipated. 

Now take the means for bringing this principle into 
operation, for making it serviceable to man, the process 
of liquefying sewage by anaerobic action. We have, 
with Cameron, the air-tight tank or receptacle with 
the inlet and outlet demanded. The raw sewage flows 
in and remains at rest while the liquids coming in 
and those produced by the anaerobic action flow out. 
Nothing whatever is done to the sewage after its ar-, 
rival. It must be left undisturbed. In fact, it must 
not undergo any process whatever except the natural 
one; that is, let nature take its course. It is like a 
process for fermenting cider or improving whiskey. 
Run it into the barrel or tank where it will not freeze 
and let it alone. But all this had been done before. 
Assume that Cameron discovered that these anaerobes 
would in an air-tight and dark receptacle construct a 
covering for themselves by the formation of the scum. 
His process has nothing to do with that. It is a 
principle and not patentable. But he did not discover 
it, as we have seen. Moigno twice describes it. But, 
it is said, he has improved the means, and therefore 
has. an improved process. But we have seen that his 
process is old, his means old, except, possibly, in some 
mechanical details. In the sewer pipes, entirely out- 
side of and away from the tank, he has put in the 
old settling tank or catch-basin of the prior art for 
stone, iron, bones, &c. Outside the tank, at the other 
end, he has attached an aerator, or, more properly, 
aerating means, which deals with the liquid after it 
has left the tank, and then he adds to that the filter, 
all old devices. Each performs its old function in the 
old way, and each acts independently of all the others 
and is independent of the tank and the process going 
on there. This is mere aggregation and not patentable. 
Atlantic Works v. Brady, 107 U. S., 192, 199, 200; 
Pickering v. McCullough, 104 U. S., 310, 23 L. Ed. 749; 
Dodge Coal Storage Co v. N. Y. C. & H. R. R. Co., 
139 F. R., 976, affirmed by C. C. A. January, 1907. 

The process described in claims 1, 2, 3 and 4 is 
nothing more nor less than the process of Mouras and 
of Moncrieff and the ones in use at Champaign and 
Urbana. It should be mentioned that Motras took out 
a patent in the United States in 1882 for his process, 
No. 268,120, and that he had a device in the tank itself 
for intercepting bone and other hard substances. The 
same is true of claim 21, for it cannot be doubted that 
the scum existed in all those cases and did its work, 
although its office or function in nature’s process may 
not have been understood. The process described had 
become public property in the United States before 
the patent in suit was applied for. To hold these 
claims valid would make an infringer of every one who 
shall use the Mouras tank with its inlets and outlets. 
Certainly so, should such use apply to it the broadened 
inlets and outlets of the prior art, that is, the devices 
of the prior art used in sewage disposal, &c., prior to 
the Cameron patent. I cannot discover any new ‘‘con- 
ception’’ in the patentable sense in the patent in suit. 
I do not doubt that it improves some of the mechanical 
devices at the outlet. I do not doubt that it was a 
“good thing’’ to connect the aerator to the “septic 
tank” and then connect that to the filter, but I do not 
find patentable invention in so doing. 

Coming to the defendant’s sewage disposal plant we 
find: (1) a large oblong tank constructed of solid ma- 
sonry, made air-tight by a roof covered with earth and 
supported by arches and pillars. It is also provided 
with manholes which may be left open. The sewage 
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is brought to this tank or receptacle in a pipe or conduit 
extending all along one end, or nearly so, and enters 
through a main or mains into a pipe located on the 
inside of the tank which [pipe] extends, in length, 
nearly the width of the tank, and is properly supported, 
by a concrete bracket reinforced by railroad iron, some 
3% ft. below the water level. This discharges the 
sewage into the tank proper at four points (as shown 
in blue print drawing).* In every essential it is the 
means of ingress or inlet of the Walker, 1864, patent. 
It is an improvement on that, doubtless, but it is far 
from the inlet of the patent in suit. As to the outlet 
the description in the Engineering Record says, ‘The - 
septic effluent is discharged at the opposite end’’ (of 
the tank)’ through 96 2-in. pipes, in two horizontal 
rows, also 3% ft. below the high water line, in a 
narrow chamber extending the width of the tank. 
From this chamber it flows over a weir into an outer 
chamber, and thence through an aerator to an adjacent 
dosing tank.’’ These 96 pipes are simply holes in the 
wall in which the pipes are inserted. There is no slotted 
pipe or pipes on the interior. Nor is there one on the 
exterior to aid in the outflow from the tank itself. The 
‘‘narrow chamber’ is outside the tank and is under 
cover, as is the outer chamber. There is no current to 
any central point, and hence no disturbance or breaking 
up of the scum. There is no aeration on leaving the 
tank. From the outer chamber the effluent is carried 
by a large pipe some considerable distance to the 
aerater, located at about the center of the filtration 
beds, twenty in number, covering an area of some 
twenty acres. Here “‘the liquid rises through the central 
pipe’’ and then is discharged and flows over the ‘‘sheet- 
iron plates of the aerator hung in three layers around 
a central riser pipe.’’ Thence it is carried to the filter 
beds. We do not have either the inlet or the outlet 
of the patent in suit, nor its aerator. Much more 
nearly do we have the outlets of the Wigner and Meyer 
patents, found in the prior art before Cameron came 
into the field. We do not have the same combination 
of elements, taken as a whole, found in any one of 
the ‘‘apparatus’’ claims of the patent. If they, or any 
one of them, have any validity whatever in view of the 
prior art they must be very narrowly construed and 
limited to the inlet and outlet and other devices shown 
therein. As so construed and limited, defendant's sewage 
plant does not infringe any apparatus claim. Complainant 
cannot claim the “‘septic tank’’ broadly, for it is in 
the prior art. He cannot claim the inlet described 
broadly, for that, too, is in the prior art. Even if he 
may claim his specific outlet broadly, defendant does 
not infringe, for he does not use it. As to the process 
claims, claim 1 is plainly invalid, anticipated and long 
in use prior to the Cameron patent. As to the other 
process claims, while in my opinion invalid, as not 
disclosing patentable invention in view of the prior art, 
and because of prior public use, &c., still, if either has 
any validity, in view of the prior art, it must be narrowly 
construed and limited to the exact process performed 
by the means described in the Cameron patent, and as 
so construed and limited defendant does not infringe. 
The Cameron process, if it be *a process, consists in 
constructing a tank in a certain way in which to enable 
@ process of nature to be performed, and as he has 
borrowed the tank, the inlet, and, in the main, the 
outlet from the prior art, changing or improving no 
element, except it be the outlet apparatus, and produces 
no new result, the defendant does not infringe in using 
the old tank, and inlet with an outlet entirely different 
from Cameron to produce the same result. In fact, 
the inlet, and outlet, and aerater, and filter, ail are 
essentially different from Cameron. But I prefer to 
base my decision on the broad ground that the claims 
in suit of the Cameron patent, in view of the prior 
art, are invalid for want of patentable invention. Cam- 
eron may have carried forward discovery in this art, 
and may have improved means, but as defendants’ pro- 
cess and apparatus are clearly differentiated there {s no 
infringement. Cimiotti Unhairing Co. v. American Fur 
Refining Co., 198 U. S. 899, 414; Kokomo Fence Ma- 
chine Co. v. Kitzelman, 189 U. S. 8. Not every im- 
provement in an article or process is invention. The 
improvement must be the product of original concep- 
tion. Pearce v. Mulford, 102 U. S., 112, 118; Slawson 
v. Grand St. r., 107 U. S., 649; Muorson v. N. Y. City, 
124 U. 8S., 606. 

There will be a decree for defendants, dismissing the 
bill with costs. 


. 


CREMATION IN GREAT BRITAIN in 1906 numbered 
742 bodies, as compared with 604 in 1905, according to a 
report by Consul F. W. Mahin, of Nottingham, England. 
Municipal crematories are in existence at Leicester, Hull, 
Leeds, Hilford, Bradford and Sheffield, in addition to a 
number elsewhere privately owned. Those interested in 
this subject can find a considerable number of statistical 
tables, covering various foreign countries and the United 
States, in the report of the Board of Health of Boston, 
Mass., for the year 1905. 


{*The Saratoga sewage works were described at length 
in Eng. News, Feb. 2, 1905.—Ed.] 
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Lines, (be Illinots Central, the Delaware, Lacka- 
western, and other important lines. It 
warps voted, on motion of Mr. Baldwin (Ill. 
oul that the sodding should also be em-- 
ag in ‘cuts, covering the ditches and extend- 
ig ovr the edge of the roadbed and up the 
slope of the cut. 

.NALING AND INTERLOCKING. 

This port was taken up at the opening of the 
after session, but although it made some 
most r«dical recommendations, it failed to arouse 
much cussion or interest, and the recommen- 
dations were adopted by votes of a very colorless 
chara _ very few members taking the trouble 


to vo t all. The most striking feature of the 
was the recommendation to incline the 
ve upward instead of downward, at 45° 
for ccution and*90° for clear. The movements 
woul us be in the upper right-hand quadrant, 
althoueh it was remarked that the signal commit- 
tee of ‘he American Railway Association has shown 
come preference for the upper left-hand quad- 
rant. While similar recommendations have been 
adopted by the American Signal Association, and 
while (here may be advantages in such a change, 
the reasons given by the committee for making 
this recommendation appear to be singularly 
weak. 

A matter which was discussed at greater 
length was that of the division of expense of 
the operation and maintenance -of interlocking 
plants. The committee recommended a division on 
a basis of units operated, but Mr. Rhea (Penn- 
sylvania Lines) and others considered that the 
division cost of operation should be on the basis 
of the number of roads interested. The com- 
mittee presented standard specifications for me- 
chanical interlocking and material for construc- 
tion work, which were adopted. The association 
also adopted the following recommendation as 
to lights: red, danger; green, clear; yellow, cau- 
tion. The use of a system calling for two lights 
for each indication was objected to as making it 
dificult for an engineman to pick out a particular 
signal, but Mr. Anthony (Pennsylvania Lines) 
thought it would be actually easier, even at ter- 
minals. 


repo 


sema 


ACCOUNTS AND DRAWINGS. 

The report of the Committee on Records, Re- 
ports and Accounts presented a simple system of 
blanks for use in the estimates of cost and the 
formal authorization of the expense of items of 
construction, addition, or betterment work. Thus, 
for any piece of work, the chief engineer invites 
bids, and after these are received and tabulated 
he is ready to let the contract; before doing so, 
however, he makes a requisition on the vice- 
president or general manager for the necessary 
authority and funds, using the specified blank 
form. The authority is received on another form, 
and the contract is then let. The system is elas- 
tic enough to suit all conditions, whether for 
large or small expenditures. It can also be used 
by division engineers in handling work under the 
engineer of maintenance-of-way, or by resident 
engineers in handling work under the chief en- 
gineer. 

The committee presented a series of conven- 
tional signs for use on maps and drawings, in- 
cluding a number used by Engineering News and 
by various railways, together with those which 
were recommended by the committee. This is 
the result of several years of hard work in classi- 
fying individual practice and selecting the sim- 
plest and most significant signs for recommen- 
dation, and is expected to prove of great use in 
ensuring simplicity and uniformity. 

ECONOMICS OF RAILWAY LOCATION. 

The evening session on March 19 was devoted 
to the consideration of the very lengthy pre- 


liminary report presented by this committee, but: 


no action was taken in view of the fact that it was 
only a preliminary report, submitted as informa- 
tion. After a discussion of the question of location 
as related to new lines and the improvement of 
existi.g lines, about 90 pages of the report were 
occupied by an interesting and valuable review 
of train resistance experiments, beginning with 
those made in 1818 and 1824 by Nicholas Wood 
and Gcorge Stephenson. No fess than 60 for- 
mulas were given, discussed and compared, and 


copious extracts were given from technical litera- 
ture bearing on the subject. In the discussion, 
the relation of curves and of the positions of 
signals to questions of location and train resist- 
ance were briefly suggested. The committee con- 
sidered that in experiments as to train resistance 
the speeds should be determined with greater 
precision than is usually in the case. It also pre- 
sented the following conclusions: 


(1) Each company should conduct its own experiments 
for train resistance. 

(2) For the present the dynamometer method should be 
used, and the resistance of train alone determined. 

(3) The determination of the amount of pull available 
at the drawbar at various speeds for locomotives of the 
different classes should be left to the proper motive-power 
officials. 

(4) Speeds should be determined as closely as 1-10 mile 
per hour. 

(5) For experiments on heavy freight trains at low 
speeds, the formula should have the shape r = a + bV. 

(6) An additional term should be added to show the 
effect of loading. 

(7) All tests for train resistance should be made on 
tangents. 

(8) For determining the sum allowable to save curva- 
ture, or to save rise and fall, the average line for train 
resistance should be used. 

(9) For grade revision, for questions of momentum 
grade, a maximum line above the average train resist- 
ance should be used, a line somewhat near the outer 
edge of the experiments plotted in a diagram. 


BUILDINGS. 

At the morning session on March 20, the report 
of the Committee on Buildings was first pre- 
sented. This dealt mainly with current practice in 
designs for locomotive coaling stations, and some 
extracts from this part of-the report are given 
in another column. The report also referred 
briefly to the subject of covering or roofing 
freight-car repair tracks, and referred to a par- 
ticular instance where this has been done with 
satisfactory results. The building has a steel 
frame, brick walls and saw-tooth roof; it is 
heated by warm air, equipped with compressed 


air and electric light, and has a plate furnace, 


and the necessary machinery for repairing steel 
ears. There are six car tracks, 24 ft. c. to c., 
and each pair of tracks is served by a material 
track between the two car tracks. Over one 
pair of tracks is a 40-ton electric traveling crane 
for handling the bodies of loaded cars needing 
repairs; each of the other pairs is served by a 
20-ton crane. All the cranes are used for rais- 
ing car bodies, handling material and trucks, and 
placing the car bodies on the trucks. This is for 
heavy repairs. The advantages claimed for do- 
ing car repair work under cover are as follows: 
(1) Reduction in cost of work done, due to the 
use of power; (2) reduction in cost of labor, due 
to comfortable surroundings; (3) better class of 
labor available with continuous service; (4) no 
loss of time in bad weather; (5) night work can 
be done, and full time worked in winter by use 
of artificial light. 

The discussion on this report related mainly to 
opinions as to different types of coaling stations. 
Mr. Wendt (Pittsburg & Lake Erle Ry.) referred 
to the very complete plant at McKees. Rocks, 
Pa., for coaling, watering and cleaning fire- 
boxes. This was described in Engineering News 
of March 22, 1906. One force of men attends to 
the coaling, filling water tanks, running the water 
softening plant, cleaning fireboxes, and removing 
ashes from the pits. . 

ROADWAY. 

The principal feature of this report was its 
series of recommendations as to steam shovels 
for general construction work, and this is a 
matter of such general interest and importance 
that we shall publish it separately in a later 
issue. The report was received with very little 
discussion. 

IRON AND STEEL STRUCTURES. 

At the afternoon session, the Committee on 
Iron and Steel Structures presented a brief re- 
port of progress. During the past year it has 
investigated and discussed the question of chang- 
ing the desired ultimate strength of structural 
steel from 60,000 Ibs. to 62,000 Ibs., and also the 
advisability of lowering the phosphorus limit in 
acid steel castings from 0.08% to 0.06%; it was 
not prepared, however, to recommend any change 
in the specifications as adopted last year. The 
most important part of the report was a brief 
statement in regard to the problem of determin- 
ing by experiment the dynamic effect of live 
loads on bridges. For making impact experi- 


ments of this kind, an instrument for measuring 
deformations under strain has been perfected by 
Prof. Turneaure, and built at the University of 
Wisconsin. Several satisfactory trial experi- 
ments have been made with this instrument, and 
the Association proposes to raise funds for pros- 
ecuting effective experiments in this direction. 
In the discussion several members offered their 
assistance in the application of the device to 
structures on their roads. 
WOODEN BRIDGES AND TRESTLES. 

The committee presented specifications for 
workmanship for pile and frame trestles to be 
built under contract. Similar specifications were 
presented in 1905 and 1906, but were withdrawn 
by and referred back to the committee at the 
respective meetings. As now presented they 
were adopted after some discussion as to cer- 
tain items. The requirement that holes should 
be bored for spikes as well as for drift bolts was 
struck out, and it was suggested that the iron 


rings for the butts in driving piles should be 
furnished by the contractor, as a part of his 
equipment, rather than by the railway company. 


One speaker considered that piles should have 
the bark stripped off, and that steel shoes are 
objectionable, as piles thus fitted will continue 
to work down under the effect of traffic. The 
report presented a list of standard names for 
defects in structural timber, and also standard 
names for such timbers. These were adopted 
but not until after some discussion as to the 
classification of “southern yellow pine” into 
“longleaf,” ‘“‘shortleaf’ and “loblolly” pine; a 
committee of the American Society for Testing 
Materials divides this species of timber into the 


first two classes only. These lists were prepared 


as preliminary to the preparation of specifica- 
tions for timber used for structural purposes, 
and at the present time the common name for 
some timber is applied in different parts of the 
country to different species, while different terms 
are used to define practically the same kind of 
defect. The report was adopted as a report of 
progress. 
TIES. 

The recommendation as to sizes for ties met 
with strong objections. The Association has 
adopted an arbitrary classification of railways 
into three classes according to their traffic con- 
ditions, and at the meeting of 1906 this com- 
mittee were directed to submit sizes for ties for 
these three ciasses. As submitted they were as 
follows: First class, 7x8 ins., 8% ft. long; second 
class, 7x8 ins., 8 ft. long; third class, 6x8 ins., 
8 ft. long. It was pointed out very forcibly that 
third class track is liable to have but a minimum 
quantity of ballast, and that therefore it really 
needs large ties (acting as sills or sleepers) more 
than does a well-ballasted track. Mr. Curtis, of 
the committee, stated that direct inquiries sent 
to a number of roads had failed to produce any 
real objection to a tie 6 ins. thick, and that the 
principal reason for using a T-in. tie is the use 
of larger spikes with heavier rails. Mr. Faulk- 
ner (A. T. & S. F. Ry.), of the committee, said 
that figures presented at the International Rail- 
way Congress in 1905 showed that out of 50 rail- 
ways in this country 30 leading roads were using 
ties 6x8 ins., 8 ft. long. To this it was replied 
that it was not necessarily advisable for the 
association to recommend such ties as- good 
practice. Mr. Wendt (P. & L. E. Ry.) thought 
it would be better, in view of the widely vary- 
ing dimensions of ties in use, to recommend the 
number of ties of different widths that should 
be used for a rail length. As far as width Is 
concerned, with narrower ties there must be a 
greater number used to give sufficient bearing 
for the rail, which in turn involves a greater 
number of spikes and a greater amount of tamp- 
ing and maintenance work. The discussion was 
continued at the morning session on March 21, 
and the feeling was strongly against such a com- 
promise recommendation as that produced by 
the committee, and the matter was referred back 
for further consideration. It was also voted to 


submit to letter ballot the question of the ad- 
visability of recommending specific sizes of ties. 

The committee had been instructed to look 
into the use of steel ties and concrete ties, and 
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ENGINEERING NEWS. 


be, were they to last twenty years, however great the 
quantity of feces that may enter its bowels, on the 
sole condition that there shall have been allowed to 
penetrate at the same time the urine and in a certain 
proportion slops and rain water, there will never come 
out anything but the slightly turbid and colored liquid 
which is the only discharge from the hermetically closed 
tank. Why? Because there is going on in the heart of 
the scavenger a process of fermentation entirely un- 
foreseen, which dissolved in a more or less brief space 
of time the most solid feces and divides foreign bodies 
into particles or fibers so thin that they can scarcely 
be seen floating in the turbid liquid, without the latter 
forming any deposit or at least any deposit that adheres 
= the sides of the vessels or pipe through which it 
ows. 


He then goes to the reasons for this action, the causes, 
and says: 


3d. Theory of secnet of the scavenger.—Here comes 
up the great question: how are solid matters so unas- 
sailable by water, so insoluble in water, by the contact 
with water, dissolved and made liquid so surely and 
easily in the heart of the automatic scavenger? I do 
not yet know in a certain and rational way. ... . 

Therefore, if I am not mistaken in the heart of the 
scavenger, the great agent of dissolution, of liquefaction 
would be hydrosulphate of ammonia or one of its con- 
geners. Sheltered from contact with the air or oxygen 
its action would determine a kind of putrid fermenta- 
tion, the last period of which would be the dissolution, 
the liquefaction of the solid feces, ..,. May it not be 
discovered perhaps that the mysterious agents of fermen- 
tation, cause of the decompositien and liquefaction of 
the feces are the vibrions or anaerobic bacteria which, 
according to Pasteur, are destroyed by oxygen and which 
manifest their destructive activity only in vessels from 
which the air is excluded? 


He then gives certain observations and experiments, 
and says, among other things: 


1st. Only urine, feces and a very little water, hardly 
a glass a day, entered the aquarium; nevertheless the 
liquefaction was complete; the excrements are so dis- 
solved that they no longer sink to the bottom, and every- 
thing remains in suspension in the liquid. Solid feces 
introduced the 29th of August were completely liquefied 
the 16th:of September, with the exception of matter not 
digested by the stomach, stones and skins of grapes, the 
stony concretions of pears, etc. Onion and carrot peal- 
ings, cabbage leaves, etc., floated on the surface some 
time, then sank to the bottom to await their decom- 
position or dissolution; such is the case with all foreign 
substances that are soluble, and even with paper, which 
at first rises to the surface, becomes more and more 
saturated with water, sinks to the bottom and disap- 
The feces always rose to the surface, mixed together, 
forming a kind of slimy pulp, of a thickness which never 
exceeded 5 cm., in consequence of the constant disso- 
lution of the lower layers. After there had been added 
ten liters of water, the undigested substances, such as 
vegetable refuse, were seen to arrange themselves on 
the surface, in the order of their density, then sink to 
the bottom of the tank to await their decomposition, 
which took place insensibly; it is a deposit not sedi- 
mentary but flaky, which little by little melts and dis- 
solves to be soon discharged by the waters of the 
aquarium, which show to the glance no foreign sub- 
stance in suspension. 


He also points out that absence of air is absolutely 
essential, as follows: 

Hermetical is therefore the condition necessary, in- 
dispensable and sufficient of the dissolution of the lique- 
faction of the feces and of the wonderful working of 
the scavenger. 

H has also discovered the ‘‘scum,"’ for he says: 


The disaggregation or dilution of matter is complete 
after thirty days immersion in the tank, so that the 
feces never form on the surface of the water anything 
but a layer of 75 mm. thickness, which renders their 
decomposition very easy. 


These quotations demonstrate that it was known more 
than twenty-five years ago that sewage discharged con- 
tinuously into an air-tight tank through an inlet below 
the surface of the mass of sewage therein, such tank 
being provided with an outlet opening from below the 
surface of such mass, would wholly dissolve into liquids, 
thet is, become liquefied, leaving no sludge or deposits, 
and that the liquid would be almost entirely odorless; 
that a scum limited in thickness would form on the top 
of the mass of sewage; that this liquefying process was 
self-acting in the absence of oxygen; and that the 
probable cause of this process of liquefaction was the 
action of “‘vibrions or anaerobic bacteria which, according 
to Pasteur, are destroyed by oxygen and which manifest 
their destructive activity only in vessels from whieh the 
air is excluded.”” No mention is made of the exclusion 
of light, but the operation was carried on in a dark tank, 
as light was necessarily excluded from the vessels em- 
ployed by Mouras. 

As early as 1878 the German Empire granted to Dr. 
Alexander Miiller, of Berlin, a patent for “‘A process 
of disinfection, purification and utilization of putrescent 
waste liquid or liquid sewage, by the rational cultiva- 
tion of fermenting leaven-like organisms."’ After point- 
ing out and referring to prior methods and their failure 
or inefficiency, the patent says: 

Now whereas the former disinfecting methods had for 
their essential object to obviate as far as practicable 
any phenomena of putrefaction (corruption or decom- 
position) the process herein described, on the contrary 
aims at the methodical cultivation of those small ‘‘leaven- 
like’ organisms to the viability of which modern 
science has traced the so-called ‘‘self-unmixing’’ pro- 
cesses, namely, acidification, fermentation, putrefaction, 


decay or the like, in accordance with the rules of 
physiology, with a view to bringing them in to requisi- 
tion in the task of precipitating out the liquid waste- 
substances or bringing about their complete mineraliza- 
tion (i. e., reduction to simple inorganic compounds). 


It thus appears that the idea or conception of pro- 
ducing and cultivating and housing these micro-organisms 
was not new or original with the patentees of the patent 
in suit. 

In the English patent to Lake, 1881, No. 5,391 (Pro- 
visional Specifications), this same process of the patent 
in suit was used, although it does not explain the 
“whys and wherefores” of the action on the sewage in 
the tank or cesspool. It states 


but that which is so discharged from this cesspool is 
always liquid holding in solution a certain quantity of 
substances proceeding from the decomposition and dis- 
aggregation of the fecal and other matters which are at 
the bottom of the cesspool or receptacle. * * * * ® 
With this system there is no necessity for the usual 
removal of the solid matters, the decomposition thereof 
goes on constantly and there can be no liberation of gas; 
all the liquid flows away with the decomposed substances 
held in suspension, through the discharge pipe, and 
through a channel connected therewith, into a pipe which 
leads into the sewer; this last-named pipe dips slightly 
below the lowest water-mark in the sewer so that the 
contents of the cesspool are at all times protected from 
= air until they are discharged into the water in the 
wer. 


In the British patent to Adeney and Parry, No. 3,312, 
applied for March 1, 1890, and granted Feb. 14, 1891, 
they provide for keeping ‘‘the liquor to be treated under 
suitable conditions for the rapid multiplication of micro- 
organisms.’’ The patent states that the germs of these 
micro-organisms are generally in the liquid, but they 
may be specially bred and added to it. In several places 
the patent specifications provide for the breeding and 
rapid multiplication of these miero-organisms and de- 
scribe the work they do. Some of the conditions are 
described. [The following paragraph appears to be an 
abstract or quotation, but is not so marked in our 
copy of the opinion.—Ed.} 

Whether we are to cultivate aerobes or anaerobes 
for the purification of sewage, the conception and prin- 
ciple involved is precisely the same. Bach colony has 
its work; the one in the presence of oxygen and light, 
the other in the absence of oxygen and light. To 
cultivate aerobes we have a tank open to light and 
air and introduce oxygen; to cultivate anaerobes we 
have air-tight tanks like Mouras, thereby excluding 
oxygen and constructed of such material as to exclude 
light. For anaerobes the less agitation the better. But 
after all, we provide the conditions for the development 
and growth of each. The conception is that if we 
desire their action we must have their presence, and 
if we would have their presence we must provide the 
conditions under which they generate and multiply. 

In November, 1892, Scott-Moncrieff, of London, England, 
applied for and in December, 1894, obtained United 
States letters patent No. 530,622 for ‘‘Treatment of 
Sewage and Apparatus therefor.”” He says: 


My invention relates to certain improvements in the 
treatment of sewage and the apparatus therefor, and has 
for its object to purify sewage and discharge a clear and 
inoffensive effluent. This I effect by the action of mi- 
crobes which liquefy and break up the organic matters 
in the sewage. Hitherto it has been believed that the 
beneficent action of these organisms in the purification of 
effete matter could only be carried out in the presence 
of oxygen, and with this end in view experiments have 
been carried out almost exclusively in the direction of 
downward filtration, the object being to secure the largest 
amount of oxygen available by atmospheric contact 
during the operation. One obvious objection to this 
process is the necessity for preliminary straining or 
deposition of the coarser particles of the sewage to 
prevent clogging the filter. This straining or deposi- 
tion, as a matter of fact, amounts to nothing more nor 
less than depriving the organisms of the greater pro- 
portion of their food supply, leaving a mass of filth 
which never enters the filter and consequently is never 
broken up or nitrified, and so constitutes a nuisance 
in itself. I have discovered that the total solid matter 
in ordinary sewage can be dealt with as the actual food 
supply of the organisms if it is properly conveyed to 
them. All that is required for this purpose is to con- 
centrate the sewage in a comparatively small space, 
and to have a constant movement occurring. en 
this is done, there is no need for the same amount 
of oxygen as has hitherto been believed to be necessary. 

It is also an essential part of the process that the 
enzymos of the saprophytic species which rform the 
work should be removed as soon as form from 
portion of the filter bed wherein it is believed that 
the production of micro-organisms is most active, 

The following among others are the organisms which 
it is the especial object of the apparatus to cultivate, 

8S, protean forms (particularly the proteus vul; 
bacillus figurans, &c. 4 

According to my invention, no preliminary straining 
of the sewage is necessary, the apparatus being so ar- 
ranged that the bacteria multiply and unceasingly per- 
form their functions, any previous removal of organic 
—_ from ordinary sewage being detrimental to their 
action. 

My invention comprises also special means for main- 
taining them healthy and vigorous. I also provide means 
for the further purification of the effluent obtained from 
the cultivation filtering bed. * © * © © @© @ @ 

My invention includes also means for insuring the 
most favorable condition in the filtering material for 
the development of the micro-organisms contained in 
sewage. Suitable inlet, outlet, flushing, and cleaning 
appliances are provided, and my invention includes also 
special means of resting and aerating the filtering ma- 
terial without interfering with the continuity of the 
treatment. 


Vel 7. 

He then describes his apparatus, and then 

This combined concentration and moy > 
the conditions favorable to the Seilcemene ides 
organisms which increase directly as the ; ong 
and continually encroach upon the same. py, 

Sludge or deposit (which merely represey: 
tion of the organic matter which the orga wens 
not had time to liquefy), and inorganic «& vw 
be removed from the concentrating compartn. os 
required by simply opening the penstock 
out or flushing. In order to maintain the inne 
most favorable to the process in low tem oe 
combine with the above described apparatus .  t 
ment of pipes PP as shown in Figs. 4, 5 — 
the circulation of hot water from a boiler | ter 
the filtering material M may be maintained w) sd 
sary or advisable at the temperature most 
the growth and action of the micro-organism- + +? 
By making the concentrating conduit B 
pacity or contracted as compared with the bea 
of larger area above it, and further by arr 
inlet of the crude material to said conduit : 
treme bottom thereof, a result is obtained *~ 


vital to the successful cultivation of the micro- a 
as by this the crude material in the contract. ini 
or chamber is kept constantly on the moy 
forward and upward without any place of ; 
deposit, thus preventing the accumulation of 
ganic and fecal matter which would destroy 
the action of the micro-organisms, 


His claim is: 


The herein described method of purifying wage 
which consists in passing the sewage, without ¢ so... 
removal of the solid portions, under a suital ». 
first through a concentrating chamber with 
outlet openings in which the solid portions are ;. ined 
until so far decomposed by the action of ¢! ; 
organisms that they can pass through the out)! 
ings, while the life products of the micro-o sms 
are allowed to pass out with the liquid and fin.+ soliq 
particles without delay, and then upward +! 
filter bed of suitable depth and of greater syportc; 
area than said concentrating chamber, whereby ‘he de- 
compostion of the solid matters is substantially 


pleted, substantially as described. ead 
He carries his sewage to the bottom and lower com- 
partment of the tank by means of a pipe and a 
horizontal chamber located at one end of such tank. 
and there discharges it. Here the solid matters are 
not disturbed and they remain until liquefied by the 
action of the micro-organisms which are here d:veloped 
in such sewage. Means are provided for discharging 


any part not so liquefied or which the micro-organisms 
do not have time to liquefy. This is also done by the 
defendants, as it is found the Saratoga sewage plant 
does not wholly do away with sludge. This chamber 
or compartment at the bottom of the tank is necessarily 
air-tight and dark, essential conditions for the develop- 
ment and growth and action of the micro-organisms, 
whether Moncrieff actually knew the fact or not. This 
lower compartment, smaller than the one above it, is 
only separated from it by a numerously perforated dia- 
phragm covered with filtrating substances, and as fast 
as the sewage in the lower compartment becomes lique- 
fied by the action of these micro-organisms, or anaerobes, 
it rises through these numerous perforations and the 
filtrating materials into the upper part or compartment 
of the tank, and is thence discharged through numerous 
outlets located all along the side of the tank. The 


inventor has, therefore (1) a non-disturbing inlet for 
the sewage, opening and disposed below the normal 
water line of the sewage in the tank; (2) an air- 


tight and darkened tank in which the micro-organisms 
are developed and do their work of liquefying the 


sewage; (3) a filter bed through which the liquefied 
sewage must and does pass on its way to the outlet 
extending substantially the whole length of the tank; 
and (4) a non-disturbing outlet. And it is all done 
in a flowing current of sewage, as much so as in the 


patent in suit. He not only liquefies the sewage by the 
same process as the patent in suit, but, by direct 
connection and before it passes from the tank, he filters 
it. He does not aerate the liquid. He does not pro- 
tect the sewage from light and air while the micro- 
organisms are doing their work according to nature's 
process by the ‘“‘scum,’’ but he does this by the filter 
bed and filtered liquefied sewage always standing above 
it. The result sought and obtained is the same as in 
the patent in suit. The work-shop provided for the 
bacteria while doing the work of liquefying the sewage 
is somewhat different. The process, so far as develop- 
ing bacteria and liquefying the sewage is concerned, 
is precisely that of the patent in suit, viz.; the liquet#ction 
of the raw sewage secluded in a tank or receptacle €x- 
cluding light and air and free from all disturbances, 
except such as is incidental to the inflow and outflow 
of sewage, by the natural action of micro-orga”isms 
developed and grown in the mass of sewage ai the 
bottom of the tank. Scott-Moncrieff may not have 
known just why and how this action took place, but 


he knew it did take place and he knew the ult, 
and he provided conditions and means, the es:cutial 
conditions and means, for producing the result ight. 
He is presumed to have known of the Mouras dis «ry 
that an air-tight tank was essential to the wo "85 
of the micro-organisms. He and Mouras, not Ca: 00, 


exploded the theory that the presence of oxyge WS 
necessary and asserted the contrary. It is quite “ue 
we find, that many coiitended for the prese° of 
oxygen, but, nevertheless, the discovery had been ~4¢ 
and published to the world that absence of ©») 2° 
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buildings. The rapid accumulation of data and 
formulas tending to reduce the actual work of 


Fig. 1. Reinforced Concrete Conduit Linings, to be 
Afterward Used as Centers for Concrete Con- 
duit. 


design is permitting engineers to divert their 
energies toward the solution of problems relating 
to forms. 

Although in the matter of conduit design, ow- 
ing to the nature of the structure, the problem 
regarding forms is a simple one, other considera- 
tions aid in giving weight to the method out- 
lined below. The inside surface of a concrete 
aqueduct or other structure for carrying water 
must usually be covered with some less perme- 
able material. While necessity generally dic- 
tates the employment of some lining, its cost is 
often more than justified by reduced friction 
losses and consequent allowable reduction in the 
interior dimensions of the structure. A plaster 
often employed consists of a paste of cement 
mortar. This, if placed after the work is com- 
pleted, tends to crack and flake off, leaving the 
interior in a worse condition, as far as friction 
is concerned, than if no lining had been at- 
tempted. Numerous expedients have been util- 
ized at various places, often at considerable 
expense, the object of all of them being to de- 
posit the lining and the concrete simultaneously 
or within a short time of each other, so that a 
satisfactory bond may be established between 
the two. 

The following method consists essentially in 
making the lining serve as a centre during con- 
struction. Sheet fron molds are used to form 
thin shells of rich cement mortar of such thick- 
ness and length as to be readily handled and 
placed in the work. 

In the experimental conduit illustrated in the 
photographs the shells, which were 1-in. thick, 
8 ft. in diameter and 2 ft. long, were made by 
pouring a mixture of one part cement and three 
parts sand into molds, in which a light rein- 
forcement of wire cloth had been centered. 
These cylinders, although easily handled, with- 
out injury, were apparently not rigid enough 
for thoroughly satisfactory work, and 1% in. 
thickness would have been better. The conduit 
was constructed by setting up a bulkhead at 
either end, in the lower part of which a segment 
had been cut out, leaving a curve conforming 
with the contour of the outside of the shells. By 
the aid of these curves as a screed, concrete was 
placed in the bottom and for some distance up 
the sides. The cylinders, handled by two men, 
were then placed in position and the concreting 
completed. 


*211 Lake View Ave., Cambridge, Mass. 


Furthermore, for the construction of conduits 
designed to run under pressure, where all of the 


Fig. 2. Finished Conduit Built with Reinforced 
Concrete Lining Used as Centering. 


tension would be provided for by reinforcement, 
the steel, which in this case could properly be 
placed near the inner surface, would be wound 
on the shells before placing in the work. Under 
these conditions a distinct saving of expense 
would be made due to the facility of handling 
the reinforcement. By this device such struct- 
ures would be built, having many of the advant- 
ages of pipe constructed before placing in the 
work and without many of the disadvantages due 
to its great weight, liability of injury and to 
problems of satisfactory joints incidént to this 
form of construction. 


THE ANNUAL CONVENTION OF THE AMERICAN RAIL- 
WAY ENGINEERING AND MAINTENANCE-OF-WAY 
ASSOCIATION. 


The eighth annual convention of this association 
was held at the Auditorium Hotel, Chicago, March 
19 to 21, with an attendance of about 225 mem- 
bers. Of the 17 committees, all but three had 
printed reports, and every one of these was taken 
up and discussed. A notable feature was the 
number of comparatively short reports, as com- 
pared with the array of voluminous reports 
which have been presented at some of the former 
meetings. It does not appear that there has 
been any corresponding decline in quality, and 
the very brevity of the reports greatly facili- 
tated the proceedings of the convention. Dur- 
ing some of the sessions there was a marked de- 
cline in both quantity and quality of the dis- 
cussions, some matters of importance being 
passed over or acted upon in a somewhat per- 
functory manner. This was especially the case 
with the report on signaling, which was accepted 
almost without discussion, in spite of the fact 
that it recommended an entirely new system of 
signaling, which is as yet in use only experi- 
mentally and on a very short stretch of road. 
The fact that the Railway Signal Association 
had taken similar action previously appeared to 
be considered reason enough for the adoption of 
the report, with its somewhat radical recom- 
mendations. 

There were seven business sessions, with no 
excursions or entertainments to interfere with 
the proper conduct of the proceedings. The an- 
nual dinner was held on the evening of March 20. 


tional Advisory Board appointed by 

dent; it has a committee cooperating 
from the American Railway Master 
Association, in considering the questi 
on curves; and by request of the Ame; R 
way Association a special committe; hoe 
appointed to confer with one from 4 
ciation upon the subject of third-rail ictor 
and their relation to equipment in tior 
with the electrification of steam rai In 
addition to this, a special fund is b. 

for the purpose of conducting impact «x; 
on steel bridges, under the direction of 
ciation’s committee on iron and steel 
All these lines of active work are sup) 
to the regular work of the several co 
The reports of the Secretary and Trea: 
sented the following summaries: Nu. ivy 
members, 602; .receipts during 1906, $1). ¢ 
penditures, $7,773; balance, $3,407. 

UNIFORM RULES. 

The Committee on Uniform Rules and (\rgayi- 
zation was the first to present its report. It has 
undertaken the revision of the general : j\es for 
employees in the maintenance-of-way Jepart 
ment, and presented two sets of rules for the 
government of supervisors of track an! struc- 
tures, respectively. They are compiled on the 
basis of the rules now in force on differen! roads, 
and were adopted with little discussion. Prac- 
tically the enly point of importance was in re- 
gard to the inspection of bridge and culvert 
openings. The rules provide that the supervisors 


of track (or roadmasters) must see that such 
openings are kept clear of brush and driftwood, 
while the supervisors of structures must sve that 
the openings are of adequate capacity. It was 


suggested by Mr. Cushing (Pennsylvania Lines) 
that such openings should be inspecte after 


heavy rains, with a view to determining safety 
as well as capacity. Mr. MacPherson (Canadian 
Government Transcontinental Ry.) though: that 
the high-water level should be marked at time of 
flood, so that the question of capacity may be 
studied -afterwards by the division engineer. 
The rule governing supervisors of structures in 
regard to this matter was finally amended as 
follows: 

They shall, in period of flood, observe and record the 
flow of water of the various streams passing under th 


track, and report to the proper officer from time ‘o time 
where the area seems to be insufficient. 
BALLASTING. 

This brief report referred to the analysis of 
strength of track and supporting power of bal- 
last recently prepared by Mr. Selby, an abstract 
of which was published in our issue of Feb. lt 
1907. It also presented a bibliography of bal- 
last and ballasting. The principal feature of 
the report was a set of proposed cross-sections 
for ballast of different materials. The minimum 
depth of ballast under the ties is given as 12 
ins., 9 ins. and 6 ins., for lines of heavy, medium 
and light traffic, respectively, this minimum to 
be used only on the most substantial an‘ well 
drained sub-grade. In all cases the ballast 
slopes %-in. in 12 ins. from the top of th tie at 
middle of track to the middle of the tie «t the 
ends, except that with cementing gra‘ 1 and 
chert the slope runs to the bottom of the «nd of 
the tie. The question of sodding the slop:s ws 
discussed, and it appears that the im) rtance 
of this is beginning to be recognized in this 
country. The recommendations were for the sod 
to extend over the edge of the bank to * ithin 
12 ins. of the ballast (changed to 8 ins). and 
while some members thought this might inter- 
fere with drainage, it appeared that it h been 
found very satisfactory on the Pennsy!vania 
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A REINPORCED CONCRETE FORM FOR CONCRETE 
CONDUITS. 
By W. L. BUTCHER,® Assoc. M. Am. Soc. C. E. 

An important consideration in the use of con- 
crete as a structural material is the design of 
the forms or molds for holding the material until 
it becomes self supporting. 

With the advent of reinforced concrete and its 
use in all manner of structures, the cost of 
forms has become a serious item, particularly in 
heavy construction or where the design calls for 
members of diversified shapes such as occur in 
buildings. The rapid accumulation of data and 
formulas tending to reduce the actual work of 


The advantage claimed for this mode of con- 
struction is that by its means conduits of four 
or five feet in diameter or less may be built with 
a thoroughly homogenous inner surface of ex- 
cellent hydraulic properties, at a cost no greater 
and often less than by the use of temporary 
centers. The expense of making the mortar 
shells is not greatly in excess of the cost of an 
efficient plaster. The labor of placing forms is 
practically the same in either case, while in the 
procedure advocated in the above construction 
the cost of moving centers is obviated. 

Furthermore, for the construction of conduits 
designed to run under pressure, where all of the 


Fig. 1. Reinforced Concrete Conduit Linings, to be 
Afterward Used as Centers for Concrete Con- 
duit. 


design is permitting engineers to divert their 
energies toward the solution of problems relating 
to forms. 

Although in the matter of conduit design, ow- 
ing to the nature of the structure, the problem 
regarding forms is a simple one, other considera- 
tions aid in giving weight to the method out- 
lined below. The inside surface of a concrete 
aqueduct or other structure for carrying water 
must usually be covered with some less perme- 
able material. While necessity generally dic- 
tates the employment of some lining, its cost is 
often more than justified by reduced friction 
losses and consequent allowable reduction in the 
interior dimensions of the structure. A plaster 
often employed consists of a paste of cement 
mortar. This, if placed after the work is com- 
pleted, tends to crack and flake off, leaving the 
interior in a worse condition, as far as friction 
is concerned, than if no lining had been at- 
tempted. Numerous expedients have been util- 
ized at various places, often at considerable 
expense, the object of all of them being to de- 
posit the lining and the concrete simultaneously 
or within a short time of each other, so that a 
satisfactory bond may be established between 
the two. 

The following method consists essentially in 
making the lining serve as a centre during con- 
struction. Sheet fron molds are used to form 
thin shells of rich cement mortar of such thick- 
ness and length as to be readily handled and 
placed in the work. 

In the experimental conduit illustrated in the 
photographs the shells, which were 1-in. thick, 
3 ft. in diameter and 2 ft. long, were made by 
pouring a mixture of one part cement and three 
parts sand into molds, in which a light rein- 
forcement of wire cloth had been centered. 
These cylinders, although easily handled, with- 
out injury, were apparently not rigid enough 
for thoroughly satisfactory work, and 1% in. 
thickness would have been better. The conduit 
was constructed by setting up a bulkhead at 
either end, in the lower part of which a segment 
had been cut out, leaving a curve conforming 
with the contour of the outside of the shells. By 
the aid of these curves as a screed, concrete was 
placed in the bottom and for some distance up 
the sides. The cylinders, handled by two men, 
were then placed in position and the concreting 
completed. 
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Finished Conduit Built with Reinforced 
Concrete Lining Used as Centering. 


Fig. 2. 


tension would be provided for by reinforcement, 
the steel, which in this case could properly be 
placed near the inner surface, would be wound 
on the shells before placing in the work. Under 
these conditions a distinct saving of expense 
would be made due to the facility of handling 
the reinforcement. By this device such struct- 
ures would be built, having many of the advant- 
ages of pipe constructed before placing in the 
work and without many of the disadvantages due 
to its great weight, liability of injury and to 
problems of satisfactory joints incidént to this 
form of construction. 


THE ANNUAL CONVENTION OF THE AMERICAN RAIL- 
WAY ENGINEERING AND MAINTENANCE-OF-WAY 
ASSOCIATION. 


The eighth annual convention of this association 
was held at the Auditorium Hotel, Chicago, March 
19 to 21, with an attendance of about 225 mem- 
bers. Of the 17 committees, all but three had 
printed reports, and every one of these was taken 
up and discussed. A notable feature was the 
number of comparatively short reports, as com- 
pared with the array of voluminous reports 
which have been presented at some of the former 
meetings. It does not appear that there has 
been any corresponding decline in quality, and 
the very brevity of the reports greatly facili- 
tated the proceedings of the convention. Dur- 
ing some of the sessions there was a marked de- 
cline in both quantity and quality of the dis- 
cussions, some matters of importance being 
passed over or acted upon in a somewhat per- 
functory manner. This was especially the case 
with the report on signaling, which was accepted 
almost without discussion, in spite of the fact 
that it recommended an entirely new system of 
signaling, which is as yet in use only experi- 
mentally and on a very short stretch of road. 
The fact that the Railway Signal Association 
had taken similar action previously appeared to 
be considered reason enough for the adoption of 
the report, with its somewhat radical recom- 
mendations. f 

There were seven business sessions, with no 
excursions or entertainments to interfere with 
the proper conduct of the proceedings. The an- 
nual dinner was held on the evening of March 20. 


There was the usual extensive and élal 
play of railway material and applian 

arranged in the parlors of the hotel. 

flowing into various private rooms, tho 
Space on the parlor floor being ins, 
meet the requirements. 

At the first meeting, the President, 
Kelley, Chief Engineer of the Minnea; 
Louis Ry., read the annual presiden:; 
This was brief, but showed the impor 
tion which the association has alrea: 
in railway affairs. It is represented o 
tional Advisory Board appointed by 
dent; it has a committee cooperatine 
from the American Railway Master 
Association, in considering the questi 
on curves; and by request of the Ame; R 
way Association a special committees b 
appointed to confer with one from 
ciation upon the subject of third-rail . 
and their relation to equipment in 
with the electrification of steam raj! 
addition to this, a special fund is pb. 
for the purpose of conducting impact «x, 
on steel bridges, under the direction of 
ciation’s committee on iron and stee! - es 
All these lines of active work are supp! ontary 
to the regular work of the several co bitoe 
The reports of the Secretary and Treas Raping 
sented the following summaries: Nu. ivy 5 
members, 602; receipts during 1906, $1). 
penditures, $7,773; balance, $3,407. 

UNIFORM RULES. 

The Committee on Uniform Rules and (pgay)- 
zation was the first to present its report. It has 
undertaken the revision of the general :i\es for 
employees in the maintenance-of-way jepart 
ment, and presented two sets of rules for the 
government of supervisors of track an! struc- 
tures, respectively. They are compiled on the 
basis of the rules now in force on differen! roads, 
and were adopted with little discussion. Prac- 
tically the enly point of importance was jin re- 
gard to the inspection of bridge and culvert 
openings. The rules provide that the supervisors 
of track (or roadmasters) must see that such 
openings are kept clear of brush and driftwood, 
while the supervisors of structures must ‘ve that 


the openings are of adequate capacity. It was 
suggested by Mr. Cushing (Pennsylvania Lines) 
that such openings should be inspecte after 
heavy rains, with a view to determining safety 
as well as capacity. Mr. MacPherson (Canadian 
Government Transcontinental Ry.) though: that 
the high-water level should be marked at time of 
flood, so that the question of capacity may be 
studied -afterwards by the division enzineer. 
The rule governing supervisors of structures in 
regard to this matter was finally amended as 
follows: 

They shall, in period of flood, observe and record the 
flow of water of the various streams passing undcr the 


track, and report to the proper officer from time ‘o time 
where the area seems to be insufficient. 
BALLASTING. 

This brief report referred to the analysis of 
strength of track and supporting power of bal- 
last recently prepared by Mr. Selby, an abstract 
of which was published in our issue of Feb. lt 
1907. It also presented a bibliography of bal- 
last and ballasting. The principal feature of 
the report was a set of proposed cross-sections 
for ballast of different materials. The minimum 
depth of ballast under the ties is given as l2 
ins., 9 ins. and 6 ins., for lines of heavy, medium 
and light traffic, respectively, this minimum to 
be used only on the most substantial and well 
drained sub-grade. In all cases the ballast 
slopes %-in. in 12 ins. from the top of tho tie at 
middle of track to the middle of the tie «t the 
ends, except that with cementing gray! and 
chert the slope runs to the bottom of the «nd of 
the tie. The question of sodding the slop:s ws 
discussed, and it appears that the importance 
of this is beginning to be recognized in this 
country. The recommendations were for ‘he sod 
to extend over the edge of the bank to within 
12 ins. of the ballast (changed to 8 ins), and 
while some members thought this might inter 
fere with drainage, it appeared that it h»~ been 
found very satisfactory on the Penns) 'vanla 
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Lines . Illinois Central, the Delaware, Lacka- 
von, « Western, and other important lines. It 
ways» voted, on motion of Mr. Baldwin (Ill. 
that the sodding should also be em-- 
ployed in cuts, covering the ditches and extend- 
ing ov the edge of the roadbed and up the 
slope | the cut. 


;NALING AND INTERLOCKING. 
Thi port was taken up at the opening of the 
afterr on session, but although it made some 
‘ical recommendations, it failed to arouse 


most 

much cussion or interest, and the recommen- 
gation. were adopted by votes of a very colorless 
chara _ very few members taking the trouble 
to yo! at all. The most striking feature of the 
repo was the recommendation to incline the 
sema re upward instead of downward, at 45° 
for ¢ ion and’90° for clear. The movements 
woul ius be in the upper right-hand quadrant, 
althoue!: it was remarked that the signal commit- 
tee of the American Railway Association has shown 
some preference for the upper left-hand quad- 
rant. While similar recommendations have been 
adopted by the American Signal Association, and 
while there may be advantages in such a change, 


the reasons given by the committee for making 
this recommendation appear to be singularly 


yeak. 

ni matter which was discussed at greater 
lengih was that of the division of expense of 
the operation and maintenance -of interlocking 
plants. The committee recommended a division on 


a basis of units operated, but Mr. Rhea (Penn- 
svylvania Lines) and others considered that the 
division cost of operation should be on the basis 
of the number of roads interested. The com- 
mittee presented standard specifications for me- 
chanical interlocking and material for construc- 
tion work, which were adopted. The association 
also adopted the following recommendation as 
to lights: red, danger; green, clear; yellow, cau- 
tion. The use of a system calling for two lights 
for each indication was objected to as making it 
dificult for an engineman to pick out a particular 
signal, but Mr. Anthony (Pennsylvania Lines) 
thought it would be actually easier, even at ter- 
minals. 
ACCOUNTS AND DRAWINGS. 

The report of the Committee on Records, Re- 
ports and Accounts presented a simple system of 
blanks for use in the estimates of cost and the 
formal authorization of the expense of items of 
construction, addition, or betterment work. Thus, 
for any piece of work, the chief engineer invites 
bids, and after these are received and tabulated 
he is ready to let the contract; before doing so, 
however, he makes a requisition on the vice- 
president or general manager for the necessary 
authority and funds, using the specified blank 
form. The authority is received on another form, 
and the contract is then let. The system is elas- 
tic enough to suit all conditions, whether for 
large or small expenditures. It can also be used 
by division engineers in handling work under the 
engineer of maintenance-of-way, or by resident 
engineers in handling work under the chief en- 
gineer. 

The committee presented a series of conven- 
tional signs for use on maps and drawings, in- 
cluding a number used by Engineering News and 
by various railways, together with those which 
were recommended by the committee. This is 
the result of several years of hard work in classi- 
fying individual practice and selecting the sim- 
plest and most significant signs for recommen- 
dation, and is expected to prove of great use in 
ensuring simplicity and uniformity. 

ECONOMICS OF RAILWAY LOCATION. 

The evening session on March 19 was devoted 
to the consideration of the very lengthy pre- 


liminary report presented by this committee, but: 


no action was taken in view of the fact that it was 
only a preliminary report, submitted as informa- 
tion. After a discussion of the question of location 
as re'ated to new lines and the improvement of 
existing lines, about 90 pages of the report were 
occupied by an interesting and valuable review 
of train resistance experiments, beginning with 
those made in 1818 and 1824 by Nicholas Wood 
and Goorge Stephenson. No tess than 60 for- 
mulas were given, discussed and compared, and 


copious extracts were given from technical litera- 
ture bearing on the subject. In the discussion, 
the relation of curves and of the positions of 
signals to questions of location and train resist- 
ance were briefly suggested. The committee con- 
sidered that in experiments as to train resistance 
the speeds should be determined with greater 
precision than is usually in the case. It also pre- 
sented the following conclusions: 

(1) Each company should conduct its own experiments 
for train resistance. 

(2) For the present the dynamometer method should be 
used, and the resistance of train alone determined. 

(3) The determination of the amount of pull available 
at the drawbar at various speeds for locomotives of the 
a classes should be left to the proper motive-power 
officiais, 

(4) Speeds should be determined as closely as 1-10 mile 
per hour. 

(5) For experiments on heavy freight trains at low 
speeds, the formula should have the shape r = a + bV. 

(6) An additional term should be added to show the 
effect of loading. 


(7) All tests for train resistance should be made on 
tangents. 

(8) For determining the sum allowable to save curva- 
ture, or to save rise and fall, the average line for train 
resistance should be used. 

(9) For grade revision, for questions of momentum 
grade, a maximum line above the average train resist- 
ance should be used, a line somewhat near the outer 
edge of the experiments plotted in a diagram. 


BUILDINGS. 

At the morning session on March 20, the report 
of the Committee on Buildings was first pre- 
sented. This dealt mainly with current practice in 
designs for locomotive coaling stations, and some 
extracts from this part of-the report are given 
in another column. The report also referred 
briefly to the subject of covering or roofing 
freight-car repair tracks, and referred to a par- 
ticular instance where this has been done with 
satisfactory results. The building has a steel 
frame, brick walls and saw-tooth roof; it is 
heated by warm air, equipped with compressed 


air and electric light, and has a plate furnace, 


and the necessary machinery for repairing steel 
cars. There are six car tracks, 24 ft. c. to c., 
and each pair of tracks is served by a material 
track between the two car tracks. Over one 
pair of tracks is a 40-ton electric traveling crane 
for handling the bodies of loaded cars needing 
repairs; each of the other pairs is served by a 
20-ton crane. All the cranes are used for rais- 
ing car bodies, handling material and trucks, and 
placing the car bodies on the trucks. This is for 
heavy repairs. The advantages claimed for do- 
ing car repair work under cover are as follows: 
(1) Reduction in cost of work done, due to the 
use of power; (2) reduction in cost of labor, due 
to comfortable surroundings; (3) better class of 
labor available with continuous service; (4) no 
loss of time in bad weather; (5) night work can 
be done, and full time worked in winter by use 
of artificial light. 

The discussion on this report related mainly to 
opinions as to different types of coaling stations. 
Mr. Wendt (Pittsburg & Lake Erle Ry.) referred 
to the very complete plant at McKees. Rocks, 
Pa., for coaling, watering and cleaning fire- 
boxes. This was described in Engineering News 
of March 22, 1906. One force of men attends to 
the coaling, filling water tanks, running the water 
softening plant, cleaning fireboxes, and removing 
ashes from the pits. . 

ROADWAY. 

The principal feature of this report was its 
series of recommendations as to steam shovels 
for general construction work, and this is a 
matter of such general interest and importance 
that we shall publish it separately in a later 
issue. The report was received with very little 
discussion. 


IRON AND STEEL STRUCTURES. 

At the afternoon session, the Committee on 
Iron and Steel Structures presented a brief re- 
port of progress. During the past year it has 
investigated and discussed the question of chang- 
ing the desired ultimate strength of structural 
steel from 60,000 lbs. to 62,000 Ibs., and also the 
advisability of lowering the phosphorus limit in 
acid steel castings from 0.08% to 0.06%; it was 
not prepared, however, to recommend any change 
in the specifications as adopted last year. The 
most important part of the report was a brief 
statement in regard to the problem of determin- 
ing by experiment the dynamic effect of live 
loads on bridges. For making impact experi- 


ments of this kind, an instrument for measuring 
deformations under strain has been perfected by 
Prof. Turneaure, and built at the University of 
Wisconsin. Several satisfactory trial experi- 
ments have been made with this instrument, and 
the Association proposes to raise funds for pros- 
ecuting effective experiments in this direction. 
In the discussion several members offered their 
assistance in the application of the device to 
structures on their roads. 
WOODEN BRIDGES AND TRESTLES. 

The committee presented specifications for 
workmanship for pile and frame trestles to be 
built under contract. Similar specifications were 
presented in 1905 and 1906, but were withdrawn 
by and referred back to the committee at the 
respective meetings. As now presented they 
were adopted after some discussion as to cer- 
tain items. The requirement that holes should 
be bored for spikes as well as for drift bolts was 
struck out, and it was suggested that the iron 
rings for the butts in driving piles should be 
furnished by the contractor, as a part of his 
equipment, rather than by the railway company. 
One speaker considered that piles should have 
the bark stripped off, and that steel shoes are 
objectionable, as piles thus fitted will continue 
to work down under the effect of traffic. The 
report presented a list of standard names for 
defects in structural timber, and also standard 
names for such timbers. These were adopted 
but not until after some discussion as to the 
classification of “southern yellow pine” into 
“longleaf,” “shortleaf” and “loblolly” pine; a 
committee of the American Society for Testing 
Materials divides this species of timber into the 


first two classes only. ‘These lists were prepared | 


as preliminary to the preparation of specifica- 
tions for timber used for structural purposes, 
and at the present time the common name for 
some timber is applied in different parts of the 
country to different species, while different terms 
are used to define practically the same kind of 
defect. The report was adopted as a report of 
progress. 
TIES. 

The recommendation as to sizes for ties met 
with strong objections. The Association has 
adopted an arbitrary classification of railways 
into three classes according to their traffic con- 
ditions, and at the meeting of 1906 this com- 
mittee were directed to submit sizes for ties for 
these three ciasses. As submitted they were as 
follows: First class, 7x8 ins., 8% ft. long; second 
class, 7x8 ins., 8 ft. long; third class, 6x8 ins., 
8 ft. long. It was pointed out very forcibly that 
third class track is liable to have but a minimum 
quantity of ballast, and that therefore it really 
needs large ties (acting as sills or sleepers) more 
than does a well-ballasted track. Mr. Curtis, of 
the committee, stated that direct inquiries sent 
to a number of roads had failed to produce any 
real objection to a tie 6 ins. thick, and that the 
principal reason for using a T7-in. tie is the use 
of larger spikes with heavier rails. Mr. Faulk- 
ner (A. T. & S. F. Ry.), of the committee, said 
that figures presented at the International Rail- 
way Congress in 1905 showed that out of 50 rail- 
ways in this country 30 leading roads were using 
ties 6x8 ins., 8 ft. long. To this it was replied 
that it was not necessarily advisable for the 
association to recommend such ties as- good 
practice. Mr. Wendt (P. & L. E. Ry.) thought 
it would be better, in view of the widely vary- 
ing dimensions of ties in use, to recommend the 
number of ties of different widths that should 
be used for a rail length. As far as width Is 
concerned, with narrower ties there must be a 
greater number used to give sufficient bearing 
for the rail, which in turn involves a greater 
number of spikes and a greater amount of tamp- 
ing and maintenance work. The discussion was 
continued at the morning session on March 21, 
and the feeling was strongly against such a com- 
promise recommendation as that produced by 
the committee, and the matter was referred back 
for further consideration. It was also voted to 
submit to letter ballot the question of the ad- 
visability of recommending specific sizes of ties. 

The committee had been instructed to look 
into the use of steel ties and concrete ties, and 
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Some of the points in Mr. Johnson’s paper on 
water meters and water consumption, abstracted 
at length elsewhere in this issue, will come as 
a shock to many believers in universal metering. 
Mr. Johnson, however, as we understand him, 
does not dispute the advantages of meters, but 
merely points out several particulars in which he 
believes their continuous efficiency for the pre- 
vention of considerable increases in water con- 
sumption has been overrated. The paper was 
read before the New England Water Works As- 
sociation on March 12, and as our condensation 
of the paper is followed by an abstract of the 
remarkably spirited discussion that was aroused 
by it we shall not attempt at this time to pre- 
sent any criticisms of our own. Lest any one 
should get the impression that Mr. Johnson’s 
paper is merely controversial in character, we 
would say in conelusion that it abounds with in- 
teresting and valuable data on water meters and 
water consumption, the like of which has never 
before been brought together. 


The septic tank as a preliminary means of sew- 
age treatment has come to play such an import- 
ant part in sewage digposal that the decision on 
the lawsuit involving the validity of the United 
States patents granted to Mr. Donald Cameron 
and others in 1899 has been awaited with great 
interest. That decision was rendered on March 
12 and was in favor of Saratoga Springs and the 
associated defending cities. Although this de- 
cision was rendered in one of the lowest United 
States courts and, we are informed, is to be 
carried up on appeal, yet it is so interesting, as 
a review both of the claims of the Cameron septic 
tank patent and of many phases of the prior 
State of the art of sewage treatment, that we 
devote to the decision this week the large amount 
of space required to print it in full. Since the 
validity of the patents has not been finally set- 
Ued, comments upon that phase of the decision 
would be ill-advised, further than to point out 
that in the opinion of the lower court neither 
the septic tank process nor any of the elements 
in combination claimed in the patents are in- 
fringed by Saratoga Springs. By inference, if 
the decision is supported on appeal, no patent 
on the septie process, either alone or in combina- 


ion with other well-known processes, would hold 
Good. 


The appointment of an Inland Waterways Com- 
mission by President Roosevelt, as noted at 


length in our issue of March 21, was an action 
far broader in scope than the title of the Com- 
mission, and than most of the public comment 
yet made upon it, would indicate. It is true that 
the appointment of the Commission was due to 
the persistence of the advocates of improved 
navigation for the Mississippi Valley, and that 
the primary work of the Commission will have 
to do with inland navigation and closely allied 
subjects. It is also true, we may say in passing, 
that the appointment of the Commission was one 
of the shrewdest moves ever made by President 
Roosevelt, or any other president for that mat- 
ter, in view of the attempts of some of the lead- 
ing railway men of the country to make out that 
governmental and general public agitation of 
railway questions is making it impossible for the 
railways to meet the transportation needs of the 
country. But with the transportation phases of 
this matter we do not at present wish to deal. 
What we do wish to call attention to is the 
proposal to have made a broad and comprehen- 
sive study of the natural water resources of the 
United States in their relation to not one interest 
or set of interests alone, but in relation to all 
the many and varied uses for which water is in 
such urgent demand. These include, besides 
navigation, water power, irrigation (in the West), 
flood control, the washing of fertile top soils into 
the streams and the sea, and numerous minor but 
important subjects. Water conservation, includ- 
ing as it does forestry and water storage, is in 
itself a great problem and one which as yet has 
scarcely more than begun to receive attention in 
the United States. It is not to be expected that 
the Commission will be able to deal adequately 
with all these great subjects within any brief 
period of time. It is to be noted, however, that 
President Roosevelt contemplates adding con- 
sulting members to the Commission as soon as 
the work of organization and planning has pro- 
gressed sufficiently to warrant such action. Par- 
ticular attention may be called, in conclusion, to 
the composition of the Commission, which, 
through its inclusion of Congressmen and heads 
of various important governmental departments 
at Washington, is well calculated to give needed 
consideration to all phases of the great subject 
which has been referred to the Commission. 


It is time that those who desire to do really 
effective work in the prevention or amelioration 
of water pollution in the vicinity of New York 
City should stop some of the flow of arrant non- 
sense that has been going on for several months 
past and begin discussing the problem in the 
light of facts and of scientific possibilities. So 
immense and complex a problem as is presented 
by the sewage disposal of the metropolitan dis- 
tricts of New York and New Jersey will never 
be solved by such ignorant utterances as many 
of those purporting to come from a committee of 
the Merchants’ Association of New York. These 
utterances are a discredit to an association that 
has done a large amount of valuable work for 
the community, and as many of them are like 
the cry of “Wolf, wolf!” in the old fable they 
will in the long run lessen the serious attention 
that should be given to the water pollution 
problem. For some weeks, at least, after these 
utterances began, no meeting of the Merchants’ 
Association committee had been held, if indeed 
the committee has yet met for organization. The 
member of the committee who knew most about 
water pollution matters, if indeed more than one 
member had other than a smattering of knowl- 
edge of the subject, tendered his resignation 
some weeks ago, and yet his name is appearing 
from time to time in the interviews given out 
as coming from the committee. One of the 
silliest of the statements purporting to come 
from the committee, and one which has been re- 
peated in one form or another a number of 
times, is the assertion that the sewage of the 
Passaic Valley district can readily be disposed 
of on the Jersey meadows, thus rendering pro- 
ductive large areas of land now useless. From 
other sources than the Merchants’ Association 
there have recently appeared a number of ridicu- 
lous statements in which the Scranton and other 
recent typhoid epidemics are held up as horrible 


examples of what may befall New York if the 
sewage of the Bronx Valley is diverted into the 
Hudson River at or near Yonkers. One news- 
paper has even gone so far as to refer to the 
three or four cases of typhoid fever at Katonah 
(mentioned editorially in our issue of March 21) 
as warnings against the pollution of the waters 
adjoining New York City. In these references 
to Scranton and Katonah the fact Is quite over- 
looked that no questions of water supply are in- 
volved in the discharge of the sewage of 
Greater New York, or of the proposed trunk 
sewers for either the Passaic or the Bronx Val- 
ley, into the tidal waters surrounding New York 
City. The long and short of it is that the whole 
sewage disposal problem for metropolitan New 
York and New Jersey is a subject which needs 
the earnest consideration of trained technical 
men and cannot be settled off hand by self-ap- 
pointed public agitators. A commission or series 
of commissions has been in existence for several 
years, the special object of which has been to 
study the pollution of the waters of New York 
Bay and vicinity. In addition, water pollution 
matters throughout the State are being con- 
sidered by both the State Department of Health 
and the State Water Supply Commission. If 
progress rather than notoriety is desired by 
water pollution agitators, they should stop their 
ignorant and misleading utterances and seek to 
strengthen and unify the forces already seeking 
to conserve the purity of the natural waters of 
the State. If the creation of public sentiment 
against water pollution is desired, let it pro- 
ceed along intelligent lines, and while avoiding 
technicalities let it be in accordance with scien- 
tific facts and financial feasibilities. 


It costs $20 to $40 per mile per annum to main- 
tain the roads of Colorado. It costs from $650 to 
$800 and over per mile per annum to maintain 
the main roads of Yorkshire County, England. 
Of course there is an enormous difference be- 
tween the highways of the two localities, and 
the English highway would be as much out of 
place on Colorado plains and mountains as the 
Colorado road would be in Yorkshire. Neverthe- 
less the contrast between the expenditure in the 
two localities has a certain interest. 

The figures for Colorado are taken from a bul- 
letin issued by the State Agricultural Experiment 
Station and we quote the detailed statement as 
follows: 


There are 9,226 miles of county road in the 27 
counties which furnished complete reports. This does 
not include the many miles of private road, which in 
time will all be taken over by the state or counties. 
Figuring from this as a basis, the total mileage of 
county roads in the entire State is, in round numbers, 
20,000 miles. Add to this the mileage of private roads, 
and some conception may be had of the tremendous 
mileage Colorado’s road system represents. 

Taking the 27 counties making complete reports to 
this office, we find an expenditure: 

In 1900 of $203,918.19, which means..... $22.12 per mile. 
In 1901 of 217,118.68, which means..... 23.53 per mile. 
In 1902 of 259,437.30, which means..... 28.14 per mile. 
In 1908 of 282,229.79, which means..... 30.59 per mile. 
In 1904 of 319,826.73, which means..... 34.67 per mile. 
In 1905 of 375,003.51, which means..... 40.64 per mile. 


The English figures are contained in a report 
by U. S. Consul Walter C. Hamm of Hull, from 
which we make the following quotation: 


The roads were well constructed originally and are 
well cared for now. It is a rare sight to see a rutty or 
muddy country road in this neighborhood. Most all of 
them are macadamized, well-drained, and kept in good 
repair. As a consequence one horse can draw a load 
which would require two or three horses over the usual 
country road in America. The following table gives the 
total expenditure for each year, the total length of 
roads in the district considered, and the average cost 
per mile for twelve years past. The pound sterling is 
estimated at $5: 


Cost 
Year. Total cost. Miles. per mile 
41,925 1,122 661.11 
787,940 1,122 702.20 
826,120 1,125 735.4 
812,850 1,128 729.47 
789,295 1,111 710.44 
793,92 1,107 717.20 
1904...... 839,1 1,094 767. 
879,320 1,094 7 


As will be seen, there is a constant tendency to in- 
crease in the cost of maintenance, but this increase is, 
in part, accounted for by the construction of footpaths 
and the placing of granite ‘‘setts’’ to protect the roads 
from injury by trolley lines. 


The Colorado statistician estimates that the 
expenditures of the entire State for road mainte- 
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of switches and frogs, which were discussed in 
rotation and all referred back to the committee 
as unacceptable. A length of 16% ft. for switch 
rails, simply because many 33-ft. rails are now 
used, was considered quite unnecessary, while 
the recommendation that they should be of 
open-hearth steel was condemned partly on the 
ground that it is doubtful if they could be ob- 
tained and partly because it is not yet known 
that such rails are specially advantageous for 
switch points. The statement that frogs of 
manganese steel are the most economical for 
yard service was shown to be incorrect as a 
general proposition; it would depend primarily 
on the traffic, while such frogs are in many cases 
used in main track service. The committee rec- 
ommended a frog guard-rail 11 ft. long, with 
sharply flared ends and a 2-in. flangeway; it 
was pointed out that the width of flangeway 
should not be arbitrarily fixed, but that the 
guard rail should be set at the standard distance 
of 4 ft. 6% ins. from the gage side of frog to 
conform to the M. C. B. standard distance be- 
tween backs pf wheels. A 15-ft. rail with ends 
flared for a distance of 3 ft. was advocated by 
some, while Mr. Baldwin (Illinois Central Ry.) 
considered that the rail should be straight only 
opposite the frog point, all the rest of its length 
being flared. The practice of raising the switch 
rail to carry the false flanges of worn wheels 
clear of the stock rail was referred to, and the 
suggestion made that it might be better to de- 
press the stock rail. Mr. Kittredge (N. Y. Cen- 
tral Ry.) and Mr. Wendt (Pittsburg & Lake Erie 
Ry.) have had _ extended experience with 
switches in which the heads of both rails are at 
the same level, and find this entirely satisfactory 
to both the maintenance-of-way and the motive- 
power departments. 


The committee recommended that main-track 
switches should be equipped with distant signals 
operated by wire from the switchstands, and 
proposed a semaphore signal similar to that em- 
ployed at interlocking plants. Mr. Clausen (C. M. 
& St. P. Ry.) considered this objectionable in 
many ways, and largely because it would con- 
fuse switches controlled by interlocking plants 
and by switchstands. The drawings illustrative 
of the committee’s proposed standards had not 
been made by a draftsman familiar with repro- 
duction work, and the figures and lettering were 
illegible. It was voted that suitable drawings 
should be made for publication. 


THE LATEST PANAMA CANAL COMMISSION APPOINTEE: 


REAR-ADMIRAL H. H, ROUSSEAU. 


The appointment of Rear-Admiral Harry Har- 
wood Rousseau, Civil Engineer, U. 8S. N., to 
membership on the Panama Canal Commission, 
took effect on March 16. Rear-Admiral Rous- 
seau, whose portrait is shown herewith, was 
born in Troy, N. Y., in 1871. Twenty years later 
he graduated in the civil engineering course of the 
Rensselaer Polytechnic Institute, at Troy, N. Y. 


Rear-Admiral Harry Harwood Rousseau, Civil En- 
gineer, U. S. N. 
(Copyright by Cliendinst, Washington, D. C.) 


In 1898 he entered the Corps of Civil Engineers, 
U. S. Navy Department, after passing a compet- 
itive examination in which he ranked first. From 
1898 to 1901 he was engineer in charge of draft- 
ing and designing in the Bureau of Yards and 
Docks, Washington, D. C. From 1903 to 1906 
he was located in Mare Island Navy Yard, where 
he applied the jetty principle by means of tim- 
ber bulkheads to the clearing and deepening of 
Mare Island Strait. He succeeded Rear-Admiral 


fever deaths” were ‘‘due to the public water supply,” 
and the peak in late summer “‘indicates conclusively that 
the city has always suffered from a considerable amount 
of typhoid fever due to general causes.”’ 


THE GREENWICH OBSERVATORY, as noted in our 
issue of July 12, 1906, p. 47, was said to have been 
seriously affected by the generating station of the Lon- 
don County Council, which is being enlarged to twice its 
original size. The report of the committee, which was 
appointed to investigate the disturbances, was lat«ly pub- 
lished in ‘‘Electrical Engineering.’’ This committee made 
numerous observations and experiments, both as to the 
effect on the instruments of the observatory, of the vibra- 
tions caused by the engines of the power station, and also 
as to the discharge of the chimneys. Although they found 
that the engines caused vibrations of the ground, which 
were felt at the observatory, and which caused images in 
the telescope to oscillate, they found no evidence that the 
observations of stars were materially affected. As re- 
gards the chimneys and their discharge, the committee 


found that the two old ones did not seriously affect ob- 
servations, while one of the two new ones was directly in 
the altazimuth line and if carried to its projected height 
would block meridian observations. The committee re- 
mark that it was poor judgment that ever allowed the 
power plant to be placed so near the observatory (one- 
half miley, but in view of the great expense involved 
and the lack of proof that observations were being seri- 
ously affected by the plant, they thought it inadvisable 


to move the plant or to stop the completion of the new 

portion. In consideration of these facts they made 

recommendations which they summarized as follows 
(a) The question, both as regards effects of vibration 


and obstruction through chimneys or discharge from 
chimneys, to be further reviewed after, say, two years, 
by which time experience should be obtained with the 
second portion of the station at work. 

(b) The generating plant for the second portion to be 
turbines which, as well as the dynamos, must be of « per- 
fectly balanced type such as has been proved by trial 
not to cause vibration. 

(c) An undertaking to be obtained that when the plant 


in the second portion is available for use, the rec procat- 
ing engines of the first portion shall not, in or/inary 
circumstances, be used after 10 p. m., and thir use 


shall be restricted as far as possible after 8.30 p 

(d) The two chimneys of the second portion, at »r sent 
— to be not higher than 204 ft. above ©: inance 

tum. 

(e) The discharge of gases both from these an‘ from 
the existing chimneys not to be materially hotte: than 
the discharge is now from the existing chimneys, » ™¢ly, 
about 250° F. 

(f) No further extension of the station to be me be- 
yond the 20,000 KW. now contemplated in the eq pment 
of the second portion. 


*Mr. Hansen here followed the studies of © ssonal 
temperatures and typhoid made in 1902 by Profs. — . 
Sedgwick and C.-E. A. Winslow, as published in > ~ 
American Academy of Arts and Sciences, Vol. X!'.. hy 
pp. 521-71, with plates (Boyton, 1902). A number ©! ‘he 
diagrams in this paper are reproduced in Mr, Hansen’ 
report.—Ed. 
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switch, switchrod and switchstand. 
This tion is eliminated in some cases by 
' the spring connection only at the in- 


wart automatically closing the switch, the 
con! n with the switchstand being rigid at 
all - times, whether in opening or closing. 
If t! ick device struck by the engine operates 
the s» .ch directly, through the medium of rods, 
ete apparatus would be liable to injury when 
oper. °d by trains running at high speed, but if 
this ck device simply trips the operating 
spri his objection need not apply. Of course 
prov ) is made for trains taking the siding, 
as by waiting to open the switch until the en- 
gine is passed the trip, the train normally com- 
ing 1ost to a stop to enable the brakeman to 
run . ead and open the switch. It is a com- 
para’ cly easy matter to design an automatic 
swit:.-closing device which will be as simple 
and : Jable as a spring-rail frog, but as already 


stated. there are fundamental objections to the 
use of devices of this kind. 

With these devices excluded, we have to con- 
sider the general question of the protection of 
trains at turnouts. The use of the common switch- 
stand operated by the trainmen and unprovided 
with any safeguard should not be permitted at 
main-track switches; and the more important the 
trafic the more important becomes the applica- 
tion of this principle. All main-track turnouts 
on lines with important traffic, but not having 
block signals, should be equipped with interlock- 
ing switch and signal plant (including distant 
signals), and controlled by an operator in a tower 
instead of being operated by the train men. 
Where the traffic does not appear to warrant 
this expense, the switch should be provided with 
a distant signal, automatically operated by me- 
chanical or electrical connections from the switch 
or switchstand, so as to give an engineman warn- 
ing of an open switch at a sufficient distance to 
enable him to bring his train to a stop or at least 
reduce speed before reaching the point of danger. 
It is true that there is a large number of accidents 
due to the failure of enginemen to see or obey 
signals, and it has been suggested that a switch- 
closing device might be used as an additional 
safeguard. An auxiliary device to automatically 
apply the brakes on a train passing a “stop” 
signal would be, however, much more consistent 
with operating principles than a device to close 
the switch, especially as the “stop” signal might 
be displayed to protect a train that had not 
cleared the switch. In such case, the switch- 
closing device would not prevent collision. 

In connection with this question of switch pro- 
tection it is important to note that the Com- 
mittee on Track, of the American Railway 
Engineering and Maintenance of Way Association, 
in its report presented at the annual meeting in 
Chicago, March 19-21, recommends that where 
trains run at over 30 miles an hour, main-track 
turnouts should be equipped with distant signals 
and facing-point locks. Their recommendation 
was not adopted, for the reason that while it 
applied to switches on track not having block 
signals or interlocking, it involved apparatus 
similar to that employed at interlocking plants. 
It was considered that this might be misleading, 
and the matter was therefore referred back to 
the committee for further consideration, with 
instructions to confer with the Committee on 
Signaling and Interlocking. The general prin- 
ciples for switch protection were not questioned, 
and the recommendation as presented was as 
follows: 


For railways where speed exceeds 30 miles per hour, 
Main track turnouts should be equipped with semaphore 
type of switchstands with distant signal, reinforced switch 
points, facing-point lock, and reinforced spring-rail frog; 
also, upon sidings where cars are allowed to stand and 
upon passing sidings with a derail to operate in connec- 
tion with main track switchstand. 


The type of switchstand for facing-point switches as 
recommended is intended to correspond with the prac- 
tice of interlocking signals; upper arm governing main 
track routes and lower arm governing side track routes, 


and is for switches where interlocking has not been es- 
tabli sed. At points where the speed of trains is greater 

n 45 miles per hour, the committee thinks it imprac- 
ticable to operate wire-connected or pipe-connected dis- 
tant signals, and would prefer at such points distant 
Signals of the electric type. 

Ma . track switchstands should have the following 
para! throw: There should be two levers, one to oper- 
ate (he facing-point lock and the second to operate the 
Swi These two levers to be so arranged that it 
Will bo impossible to get clear signal for the main track 
Unless the switch is locked for the main track. ° 


Where the automatic block signal system is in 
use, of course, a train approaching an open 
switch would be warned by one or more signals, 
but this system is in use on only a very small 
percentage of the vast mileage of main-line rail- 
ways. There are, however, numerous devices for 
automatically operating mechanical or electrical 
distant signals from the switchstand, some of 
which have been described in our columns. Sev- 
eral railways are using protective appliances of 
this kind, as was shown in an abstract of a 
paper in our fssue of Sept. 21, 1905, but unfor- 
tunately neither these appliances, switch inter- 
locking plants, nor block signal systems are in 
use to anything like an extent commensurate with 
the requirements for the safe handling of traffic 
under modern conditions of railway service. 

While accidents due to misplaced switches are 
far too numerous, it may safely be said that the 
use of automatic switch-closing devices operated 
by approaching trains is not the proper remedy, 
for reasons above given. There does, however, 
seem to be a certain field for a device which will 
automatically close a switch behind the inferior 
train taking the side track, instead of in the face 
of a train approaching on the main track. 


In conclusion it may be said that this matter 
has nothing to do with the question of high 
speed, except that the severity of accidents will 
of course be in some proportion to the speed. 
The question is that of the protection of the 
regular traffic, whether passenger or freight, and 
not simply that of protecting fast trains. The 
most effective remedy for the existing troubles 
is to adopt the block-signal system and to take 
the handling of the switches out of the hands of 
the trainmen. For lines where these steps can- 
not be taken, there is a remedy in the use of 
automatic distant signals at switches, with 
switch locking apparatus, and perhaps also with 
an auxiliary in the form of a device to keep the 
switch set for the main track except when in 
actual use to admit a train to the side track. 


LETTERS TO THE EDITOR. 


Cracks in U-Abutments. 


Sir: Referring to the query of D. E. W. in your 
issue of March 7, I have noticed that it is quite common 
for cracks to develop near the angles in monolithic con- 
crete bridge abutments, either in the wing near its junc- 
tion with the abutment wall or in the wall itself. In 
fact, I don’t think I ever saw a U-abutment, not rein- 
forced in the angle, which was free from these cracks. 
I have always attributed such cracks to shrinkage, and 
such abutments of this type as I have built have been 
reinforced by several steel rods in the angles. When 
my attention was first attracted to these cracks in con- 
crete abutments I was disposed to attribute them to 
unequal settlement of different parts of the foundation, 
but closer observation showed that abutments whose 
foundations could not be questioned had these same 
cracks. Very truly, 

Joseph Wright, 
Engineer, U. S. Reclamation Service. 
Corbett, Wyoming, March 12, 1907. 


Natural Cements. 


Sir: I wish that you would kindly inform me through 
your columns why it is that the average engineer will 
condemn a “‘natural’’ cement that is competent to de- 
velop both the tensile and compressive strains called for, 
by the “American Standards” of testing materials, for an 
artificial cement. It also shows no signs of contraction 
or expansion under the tests for soundness. The only 
test to which it will not conform is the ‘‘specific gravity” 
test, but as that is used for the sole purpose of discovering 
adulterations, it should not make a material difference. 
This cement is guaranteed by the manufacturers to de- 
velop 400 Ibs. per sq. in. tensile strength, in seven days 
(neat test), and their guarantee is reliable. 

Yours respectfully, 
W. J. H. Payne. 

Maritime Building, San Francisco, Cal., March 11, 1907. 


{The prejudices against most “natural” cement 
are due to its usual lack of uniformity, its very 
quick-setting properties, and its low strength 
both in tension and compression. (Specification 
—100-200 Ibs. per sq. in. in tension, 7-day test.) 
In certain kinds of work these defects are of a 
lesser importance and, on account of reduced 
cost, the natural cement fs often used.—Ed.] 


Engineer's Estimates for Partial Payments. 

Sir: In reply to “‘A Subscriber’ from Lavina, Montana, 
in your issue for March 14, 1907, in regard to the 
giving out the quantities on partial estimates to the con- 
tractor, there are sufficient reasons, I think, for not 
doing this at the time of computing the quantities nor 
afterwards. 

(1) It is not customary, to my knowledge, upon 14 
railway systems, and I presume not authorized on any. 

(2) It is not good practice, for the reason that it either 
places the resident engineer in an embarrassing position 
before the contractor, in case the division engineer sees 
fit to interpret differently the classification or method of 
computing of even correctly measured quantities, or it 
seriously handicaps the division engineer in the execution 
of his rightful authority in case he wishes to exculpate 
his resident engineer and save explanations. On most 
systems it is not allowed by strict orders for the above 
reasons, but even should the superior allow it without 
exactly ordering it, there still remains the fact that it 
precludes justifiable corrections. I was at one time a 
witness in a suit where the subcontractor claimed damages 
on account of certain supposed or anticipated profits 
being cut out, due to changes in estimating and classi- 
fying material in a large cut. He set up a claim, and a 
good one, too, that he had gone far beyond his means 
in buying machinery, a thing he would not have done 
had he known the resident engineer’s classification was 
not correct, authentic and conclusive. 

(3) An engineer’s superior officer in all cases is alone 
entitled to the information contained in his reports, and 
if there is urgent need of this information by the con- 
tractor it can usually be obtained from the proper officer 
in ample time for him to make his financial arrange- 
ments and outlay. Fairness to the contractor, of course, 
would countenance no unnecessary delay by the Chief 
Engineer. Very truly, Ray 8. Blinn. 

Mount Vernon, O., March 16, 1907. 


A Method of Scaling Earthwork Quantities from a 
Profile. 

Sir: Referring to the letter of Mr. W. E. Davis, in 
your issue of Feb. 28, in regard to the ‘‘quantity scale’ 
for estimating earthwork quantities, on railroad construc- 
tion, from the profiles of the line: 

The idea is by no means new, though it is not as com- 
monly used as it should be. It was pointed out by the 
writer in a recent paper 
(Trans. Am. Soc. C. E., Vol. 
LIV., p. 104) and also in his 
book on ‘‘Railroad Location’’; 
the figure reproduced there- 
with was used in each in- 
stance. 

It should be noted that it 
is much more convenient to 
have the quantities increase 
downward from the zero, for 
fills, and upward for cuts, 
as shown in the figure, as by 
this means the zero always 
follows the grade line. The 
scale shown in the drawing 
accompanying Mr. Davis’ let- 
ter is all right for fills, but 
‘ if used for cuts the zero 
«would have to follow the 
= =} ground line, instead of the 
grade line, which is not quite 
as convenient, though giving 
the same results, 

Two or three of these scales 
should be prepared at the be- 
ginning of the survey for the 
widths of roadbed to be used, 
for slopes of % to 1, % to 1, 
and 1 to 1 for cuts, and 1% 
to 1 for fills. It will be 
found that they will not only 
save an immense amount of 
time in taking off the quan- 
tities, but also give results 
within 10% of the cross-section on quantities if properly 
used. 

There is no need of using formulas with Greek letters 
for calculating quantities of level cuttings, as there 
are plenty of tables for various widths of roadbeds al- 
ready calculated, and it is only a matter of simple 
arithmetic to calculate them if the tables are not ayvail- 
able. Greek letter formulas have their place, but it is 
not necessary to use them just because one knows how. 
As for transverse slopes, when they are steep enough 
to affect the quantities beyond the limits of the other 
unknown factors which enter into the making of estl- 
mates, the writer has found the quickest and most sgatis- 
factory way to be to take off a few three-level sections at 
these points from the topographical map and figure them 
in the ordinary manner by plain arithmetic, as pointed 
out in a previous communication to your paper on that 
subject. Yours very truly, 


F. Lavis. 
42 South 10th Ave., Mt. Vernon, N. Y., Feb. 28, 1907. 
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nance were about $813,000 in 1905; and it will 
be seen that this was actually less than the 
single county of Yorkshire expended in main- 
taining its highways in the same year. 
Moreover the average cost of labor in Colorado 
is probably twice or thrice its cost in Yorkshire, 


so the cost of maintaining a mile of the Yorkshire ~ 


road in Colorado would be twice or thrice as 
great. It would be interesting, if traffic statistics 
were available, to show the contrast between the 
typical road in the two localities in this respect. 
It may safely be assumed, however, that while 
the average labor expended per mile on the York- 
shire road is probably at least 50 times that on 
a typical Colorado mile, the traffic is very likely 
a hundred times as much. 


a 


On the subject of the commercial feasibility 
of electric trunk line operation, the clearest and 
most definite statement from a source which, 
because of excellent information, may be re- 
garded as authoritative was made by Mr. George 
Gibbs two weeks ago in the course of a discus- 
sion before the New York Railroad Club. Mr. 
Gibbs, besides having the advantage of many 
years’ experience in steam railroad work, was 
connected with the design of the equipment of 
the New York Rapid Transit Subway, was en- 
gineer for the Long Island R. R. in its electric 
terminal installation, and is on the expert com- 
missions of the Pennsylvania R. R. and the New 
York Central & Hudson River R. R. in their 
terminal improvements at New York City, both 
of which are based on electric operation. His 
statement may therefore be presumed to have as 
a foundation a thorough knowledge of railway 
operating conditions, accurate information on 
the cost of electric equipment, and figures of 
operating cost from actual working experience. 
It might be expected, moreover, that his con- 
nection with the pioneer improvements men- 
tioned would endow him with enthusiasm and 
optimistic hope for electric main-line railway 
service; it is reasonably certain at least that 
his views are not darkened by pessimism in this 
regard. We are therefore bound to accept with 
great consideration his opinion that electric 
equipment and operation of trunk lines is of 
almost prohibitive cost. He says: 


In adopting electricity, at heavy cost, we must secure 
operating savings at least sufficient to offset interest 
and depreciation charges on the added investment. It 
has been proven that for a reasonably dense train move- 
ment (say. suburban) the total cost, including general 
expense, but not capital charges, per car-mile of pas- 
senger movement will be less for electric than for 
steam power, for very dense movement substantially less. 
But in average trunk-line work, both freight and pas- 
senger, it will be found that, in handling a given traffic, 
electric operation cannot be made to effect enough sav- 
ing—not nearly enough to offset the added charges. 
This deduction may be taken as of universal application 
under existing conditions. 

These words flatly contradict numerous allur- 
ing estimates of cost and earnings which have 
been made from time to time by men of strongly- 
developed sympathies for electric operation. In- 
deed, Mr. Gibbs says that the cost of “‘conver- 
sion” has almost invariably been underestimated, 
and this largely because the accessory expenses 
have been left out of view. He adds: 


Electric apparatus cannot be pegs to an established 
steam railroad without many changes in its physcial 
features and equipment. These changes amount, in 
some cases, to a virtual rebuilding of the line, and, 
according to my experience, the electric items making 
up the equipment of a steam railroad under average 
conditions from one-half to two-thirds of the total 
cost only. To the few railway men who have 
had occasion to inquire into the matter, the figures have 
appeared staggering. 

This last statement, of course, holds true with- 
out limitation. But the statement as to operat- 
ing cost, it must be noted, is made for “handling 
a given traffic,” and depends vitally upon the 
possibility of developing additional traffic by 
more frequent service, or developing greater ca- 
pacity by the larger hauling capacity of the elec- 
tric motive-power or by associated improvements 
in operating conditions. In fact, Mr. Gibbs says 
that electric operation has many opportunities 
in (1) terminal and suburban service, especially 
where tunnels or the like are involved,.and (2) 
mountain grade work, where the large reserve 
power-capacity of suitable electric equipment 
enables the maximum train load to be hauled 
over the grade without dividing trains. 


Special insistence on the above-quoted state- 
ments as to initial and operating cost is neces- 
sary because there has been so much loose talk 
and so much superficial estimating, in praise of 
the cheapness of electric railroad operation. 
Clearly, if we may believe Mr. Gibbs, electric 
equipment is anything but advisable if the whole 
question were one of cost. The advisability must 
be proven on other grounds, on feasibility of 
service, ease of running frequent short trains, 
great range of grades permissible against mul- 
tiple-unit (passenger) traffic, and the like. That 
a thorough-going change in system of operation 
is required to bring out the full value of these 
potential advantages is easily seen. But we have 
yet to learn of any detailed study of operating 
system, any investigation showing what is feas- 
ible and what is economical in the rearrangement 
of traffic to suit electric operation, especially in 
the general case of mixed local and through pas- 
senger and freight traffic on a single or double- 
track line. 


SWITCH-CLOSING DEVICES AND SWITCH PROTEC- 
TION ON MAIN TRACKS. 


Railway accidents in which the condition of 
the track structure plays a contributing part are 
not rare, although less numerous than those in 
which defects in operating conditions and dis~ 
cipline are the primary cause. 

During the past few weeks accidents due to 
defective track have been brought into unusual 
prominence by a ‘series of derailments on im- 
portant railways. These particular accidents 
have directed attention principally to the desir- 
ability of a general improvement in the con- 
struction and maintenance of track on heavy 
main lines in order to bring it into (and keep it 
in) proper relation with the character of the 
trafic which is imposed upon it. This is un- 
doubtedly a matter that calls for very careful 
consideration at this time, but there are certain 
features of the track, however, which are weak 
points in themselves, irrespective of traffic con- 
ditions. 

One of these features is the main track switch, 
as ordinarily applied at sidings and yard en- 
trances. The old stub switch has practically dis- 
appeared from main track service, the construc- 
tion of the split switch has been improved and 
strengthened materially, and some roads have 
taken important steps in reducing the number 
of facing switches on double-track lines. The 
great majority of main-line railway mileage is 
Single track, so that facing switches must neces- 
sarily exist, but it is in regard to safety in opera- 
tion rather than as a track appliance that the 
ordinary switch is a weak point. 


The development in the use of block signals 
and interlocking plants during recent years has 
been very extensive. But in spite of this, on 
railways of both light and heavy traffic, trains 
of all classes are daily run against facing 
Switches fitted simply with a common hand- 
lever switchstand locked with a common pad- 
lock, and having no warning device beyond a 
lamp and target on the switchstand. During 
1906 there were reported 55 accidents where a 
train ran through an open switch and collided 
with a train on the siding, or was derailed on 
the turnout; in these accidents 65 persons were 
killed and 303 injured. There were undoubtedly 
many more accidents which were not sufficiently 
important to be reported. The disaster due to 
an open switch of the class above noted in the 
face of the "18-hour flyer’ on the Lake Shore 
& Michigan Southern Ry., near Cleveland, O., in 
1905, was a sharp reminder of the risks run and 
chances taken daily even by high-class trains on 
high class railways. The open or misplaced 
switch, however, causes accidents to trains of 
all kinds on railways of all classes, with light 
as well as with heavy traffic. The loss of life 
and property in a single accident of this kind, 
with a passenger or freight train running even 
at moderate speed, may easily be great enough 
to warrant considerable expenditures for the 
double purpose of preventing the switch being 
left open and of warning the engineman of an 
open or obstructed switch. 
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. This state of affairs has led inven to th 
design of switch-closing devices 4; ed 
main-track trains approaching the 
intended to automatically close swi:. 
may have been left standing open in rots 
such a train. Such devices have re — 
experimented with on two or three — twa,. 
although certainly not with any vi: their 
adoption, and indeed they introduce p ngers 
in themselves. It may be said most e:. th ally 
that however perfect such devices m Me- 
chanically, their use is based upon an neous 
idea, for which, however, the railways .reely 
responsible from their very genera! re to 
equip main-line switches with the pro © ap- 
paratus which should be provided. The pose of 
the switch-closing apparatus mentioned: ;, pre- 
went accident in the event of the fa: of a 
brakeman or switchman to set a swits. (or the 


main track after opening it to allow 
enter the siding. The idea that trains 
of low or high speed) may be properly 
run against facing switches under the protec. 
tion afforded by automatic switch-ci, ng ea 
vices of this kind is certainly not consis: 


ain to 
hether 
Safely 


it wit 
good railway practice. But in view of ‘he — 
already noted, that many trains each ‘ay run 
against facing switches which have : even 
this protection, it is not difficult to realize that 
many an inventor or railway employe: sees 4 
great field open for an automatic switc! closing 


device by which a train may protect its«'f. 
There is, however, another class of switch. 


closing device which is not inconsistent with 
the principles of railway operation and which 
has a certain legitimate field of application as 
auxiliary to other apparatus. The devices of 


this class provide for the automatic closing of 
the switch by the train which has entered the 
siding, and some of them have been tried ex- 
perimentally. In purpose and principle they 
differ materially from those of the class first 
mentioned. The principle is the closing of a 
switch behind a‘train, so as to keep the switch 
normally set closed for the main track and to 
prevent it from being left open carelessly. In 
the previous case, however, the switch may be 
left open, but in the emergency of a main-line 
train approaching it in this position as a facing 
switch, it would be automatically closed in the 
face of the train by means of a device operated 
by the train itself. The one is a safety device 
to prevent the dangerous condition of an open 
switch in a main track. The other permits this 
dangerous condition to exist, but provides an 
emergency device to remove it when danger is 
imminent. Apart from the fact that the latter 
is inconsistent with proper principles of railway 
operation, as already stated, the difference be- 
tween the safety device and the emergency de- 
vice is obvious. 


. Safety switch devices to prevent switches from 
being left open were tried many years ago, but 
were efther unreliable or in other ways unsatis- 
factory. The earliest form was the drop-lever 
switchstand, having a weighted lever to return 
the switch rails to the closed or main-track po- 
sition as soon as released. The brakeman, how- 
ever, soon learned to save his time and muscle 
by propping up the lever with a stick, and of 
course not infrequently forgot to remove the 
stick. Another device was a cabin or “dog- 
house” enclosing the switchstand, so arranged 
that a man could not open the switch without 
going into the house and could not then cet out 
as long as the lever was in position for on open 
switch. This was tried many years ago both in 
this country and abroad. 


The devices which have already been given an 
experimental trial on two or three different rail- 
ways, as mentioned in our opening remaris, be- 
long to the “emergency” class devices, which 
provide for closing the switch by the approach- 
ing main-line train instead of by the retroating 
train on the sidetrack. In most of the ¢- vices 
of this sort, the mechanism is entirely too com 
plicated or in other ways impracticable to be 
considered for actual use,.and many of the: em 
body the serious objéction of having a spring 
connection to the switchrod, while modern prac- 
tice is decidedly in favor of a rigid conn-ction 
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ao of a mixture of 1 part Portland ce- 
a ; parts sharp sand, made in a machine 
4 nd being of a medium wet consistency. 
Th made on steel pallets which are put in 
: ne by which they are thoroughly tamped. 
Ww emoved from the machine, the tiles are 
pla in drying racks, where they remain for 
se’ days, until thoroughly set. They are 
th cked in the warehouse, being constantly 
sI and are left to cure from six weeks to 
tw nths before being shipped. The usual 
co red, but the tiles can be made of any de- 
sir lor. 

af .¢ the plants for which this roofing is being 
us re those of the Pittsburg Plate Glass Co., 
at stal City, Mo., and the Indiana Steel Co., 
at © vy, Ind.; the Chicago Bridge & Iron Works, 
An an Bridge Co., American Locomotive Co., 
we n Electric Co., St. Louis Terminal Rail- 
roa ssociation, Toledo Furnace Co., and many 
oth These tiles, Known by the name of the 
Ron. za tiles, are manufactured by the American 
Tile 1{fg. Co., of Wampum, Pa., and the Hunkins- 


Will. Lime & Cement Co., St. Louis, Mo. 


THE \cW INTAKE TUNNEL AND ACCESSORIES FOR 
THE WATER-WORKS OF BUFFALO, N, Y. 


The Department of Public Works of Buffalo, 
N. Y.. has been authorized to expend $1,272,000 
for a new water-works intake pier tunnel and 
for four shafts on the line of the tunnel. One 
of the shafts will be located in the intake pier, 
one at the site of possible filtration works at the 
Bird Island pier, one at the site of a proposed 
new pumping station, and one at the present 


Horseshoe Reet 

Lighthouse 

LARS 7 Seffalo 
light! 


Sketch Map Showing Location of New Water-Works 
Intake Pier, Tunnel and Shafts, Buffalo, N. Y. 


pumping station. The intake pier will be lo- 
cated in Lake Erie at the head of the Niagara 
River, some 1,000 ft. southeasterly of the Horse 
Shoe Reef Lighthouse. The bottom of the lake 
at this point is practically level and is 18 2-3 ft. 
below the mean level of the lake. Rock at this 
point is about 27 to 30 ft. below mean lake level, 
the 10 ft. of material overlying the rock being 
composed of sand, gravel and clay. The intake 
pier will be cireular in plan, with an inside 
diameter of 70 ft. and an outside diameter of 
110 ft. and with its walls composed of steel and 
concrete; there being an outer and inner steel 
Sheathing, and radial walls filled between with 
concrete. "This will rest upon a concrete ring 
Placed by means of trip-bottom buckets and 
Weighted canvas tops. The steel shells and 24 
radial partitions will be composed of %-in. steel 
Pl ‘\es, butt-jointed. At the junction of the par- 
“tors and shells will be %-in. steel gusset plates. 


The shells and partitions will be constructed on 
shor floated to place and sunk. The inlet shaft 
will sunk into the rock to a depth of about 
4) {\, of which 24 ft.. will be to the roof of the 
98 ', 12 ft. to the bottom of the tunnel, and 


farther to the bottom of a sump. The 


shaft will be lined with concrete about 1 ft. in 
thickness, and will have a finished inside diameter 
of 13 ft. 

The Porter Ave. shaft at the site of the pro- 
posed new pumping station will be lined with 
concrete to the finished size of 13 ft. 1 in. by 14 
ft. At the present or Massachusetts Ave. pumping 
station there will be a concrete-lined shaft with 
a size when finished of 10 x 10 ft. The filtration 
shaft will be double, an uptake compartment 
being provided for raw water and a downtake 
compartment for filtered water. 

The inlet pier and the Porter Ave. shaft at 
the site of the proposed new pumping station 
will be connected by a tunnel about 6,500 ft. in 
length and 128% sq. ft. in cross-section. The 
tunnel will be continued to the Massachusetts 
Ave. pumping station shaft, a distance of 4,000 
ft., but with its cross-section reduced to 78.8 
sq. ft. 

The foregoing information has been taken from 
specifications and from a letter, both sent to this 
journal by Mr. Henry L. Lyon, Deputy Water 
Commissioner of Buffalo. Mr. Francis G. Ward 
is Commissioner of the Department of Public 
Works. Bids for the work were received on Aug. 
22, 1906, and the contract was awarded to the 
Buffalo Dredging Co. (the lowest bidder) on Feb. 
6, 1907, for the price stated at the opening of 
this article. 


COMMITTEE REPORTS, AMERICAN RAILWAY ENGINEER- 
ING AND MAINTENANCE OF WAY ASSOCIATION. 


Abstracts of some of the principal features of 
three of the committee reports presented at the 
annual meeting in Chicago on March 19 to 21 
are given below. Particulars as to the general 
proceedings, with notes of the various reports and 
discussions, are given in our report of the con- 
vention proceedings on another page. 


EXPERIENCE WITH TREATED TIES. 

(Abstract of the Report of the Committee on Ties.)— 
However interesting the investigation and discussion 
of substitutes for wood ties may be, there can be no 
question but that we should make the best possible 
use of the wood tie while we have it. Few subjects 
should be of greater interest to railway officials than 
the qu:stion of the actual results of the preservative 
treatment of ties. The use of such ties is constantly 
and rapidly increasing and the disposition of those using 
them is to feel greater confidence in the results, and 
a greater willingness to invest more money therein. 
The benefits of treatment are pretty nearly proportional 
to the amount expended. 

Pennsylvania Lines West of Pittsburg.—At Kosciusko, 
Ind., 200 burnettized tamarack and 200 untreated whites 
oak ties were laid in gravel ballast, resulting in an 
average life of 8.8 years for the tamarack, and 9.2 years 
for the oaks. At Hanna, Ind., 200 burnettized hemlock 
and 200 untreated white oak ties were laid in rock 
ballast, resulting in an average life of 9.1 years and 8.4 
years, respectively. Besides the above tests, which ter- 
minated two years ago, considerable numbers of ties 
of various kinds treated by the same method have been 
used; the records of results are by no means complete, 
but Mr. Trimble, Chief Engineer of Maintenance of Way 
of the Northwest System, under date of December, 1906, 
furnishes the following particulars of ties treated by 
the zinc-tannin process: 

Burnettized beech; Western Division: 


Date laid. No. laid. In service Jan. 1, 1906. 
a 9,937 100% 


13, 100% 
Burnettized red oak; Western Division: 
dave ss 135 T4% 
5,309 100% 
Burnettized hemlock; Western Division: 
11,393 78% 
718 92% 
521 100% 
Burnettized hemlock; Chicago Terminal] Division: 
698 00% 
3,499 76% 
275 100% 
cd 100% 


897..... 1,287 10% 


Duluth & Iron Range Ry.—Under date of Oct. 19, 1995, 
Mr. Robert Angst, Chief Engineer, writes: 


We still have in track 45 white pines, 68 tamarack 
ties, 79 Norway ties. We have not taken out any of the 
ties since they were replaced in the track in 1895. The 
rail is cutting into the ties pretty badly, most of them 
over \%-in. Otherwise the ties are in pretty good shape. 
I do not think we will have to take any of them out 
for two or three years. These ties are on a maximum 
grade at the summit of a long pull, and the cutting 
under the 80-Ib. rail has become more marked with the 
increased number of steel ore cars of 50 tons capacity 
and the putting into service of a number of 170-ton 
consolidation engines, These engines, like all consolida- 


tion engines, have a large unloaded space between the 
front axle of the tender and the rear driver, and that 
the uplift of the rail between these two points which 
travels with the locomotive, is largely to blame for this 
cutting, as the sharp reverse vertical curve in the rail 
close to the rear driver has a tendency to rock the tie 
or cause the rail flange to cut into the shoulder. 

Chicago & Northwestern Ry.—During the spring of 
1906, a few treated hemlock ties were found in the 
track between Mayfair: and Evanston, Ill. As it was 
known these ties must be very old, inquiries were made 
to ascertain when and how they were treated. It was 
found the Chicago Tie Preserving Co. had treated 5,934 
hemlocks and 2,393 cedars by the zinc-tannin process 
in the late fall of 1888. The hemlocks received 0.22-1b. 
and the cedars 0.48-lb. dry zinc chloride per cu. ft.* 

Atchison, Topeka & Santa Fe Ry. (Lines East of Al- 
buquerque, N. M.).—This road had laid up to Jan. 1, 
1906, burnettized ties to the amount of 13,708,467. 
Records of removal prior to 1897 are lost, but since 
that time the average life of all ties removed on account: 
of decay has been 10.62 years. Of the ties laid in 1885, 
4,693 were taken out in 1904 and 4,633 in 1905. In 
1905 there were laid 2,192,027 treated ties and 93,888 
untreated ties. = 

Chicago & Eastern Illinois Ry.—This road has been 
using ties (principally red oaks) treated with zinc tannin 
since 1899, the total number laid to Jan. 1, 1906, being 
1,337,413. The total number removed to the same date 
has been 6,118, of which 75% were taken up because of 
changes in track and track taken up, and were probably 
relaid; wrecks, 14%; burnt, 5%; the balance, 316, or 5% 
of the renewals were taken out as rotten, broken and for 
unknown causes. If all of these had come from the 
1899 ties.and were all removed because of decay, 94% 
would still be in service after six years. 

The Southern Pacific Ry. continues its reports of ser- 
vice received from treated ties, although unfortunately 
those for the year ending June 30, 1906, for the Pacific 
System, were lost if the San Francisco fire. The report 
for the Atlantic System shows 34% of the ties laid in 
track, 14 years previously, to be still in service; 34% 
also of these laid 13 years previously; 46% of those in 
track 12 years; 58% of those 10 and 11 years; 00% of 
those 9 years; 84% of those 8 years; 95% of those 7 
years; 96% of those 6 years; 99% of those laid later. 

In 1880-1-2 there were 150,000 ties creosoted with 
about 10 Ibs. of oil per cu. ft. and put in the tracks 
of the Houston & Texas Central Ry. Recently it has 
been found that 11,282 of these are still in service. 
No information is obtainable as to when the others were 
removed. Mr. O. Chanute has made some interesting 
calculations regarding these ties, assuming that those 
remaining have been in now 24 years and that they will 
all come out in two years more. By applying what he 
considers the characteristic curve for renewals, based 
largely upon European experience, extended to take in 
the percentage of these ties still in track, and therefrom 
figuring the average life of all the ties, he concludes 
it probable they have given an average life of 19.35 
years. 

We have been favored with a report by representatives 
of the railway on the ties in the experimental track 
on the Gulf, Colorado & Santa Fe, bringing the in- 
formation thereon down to January, 1907. All ties 
were laid in May, 1902: 

Of 24 untreated black oaks, only two remain in track, 
and they both show decay. Of 153 treated with zinc 
chloride, none have come out, and only four show any 
decay. Of 60 treated with zinc and creosote, in two 
injections, all are good. 

Of 20 untreated willow oak ties, 15 were removed in 
1905 and one of the remainder now shows decay. Of 
40 treated with zinc, only one shows decay; ten treated 
with zine creosote, two injections, are all good. 

Of 20 Spanish oaks, four are out, and seven of the 
remainder show bad decay. Of 41 treated with zinc, 


all are in good condition. The same is true of those 
treated with zinc creosote. 

Of 20 untreated turkey or yellow butt oaks, 18 were 
removed October, 1906, two are in track in good condi- 
tion; 49 treated with zinc and with zinc creosote are 
all in good condition. 

Of 91 treated red oaks, 82 were removed in 1905, and 
of the balance in track all but two show decay. Of 126 
treated with zinc, only four show any decay; ten treated 
with zine creosote are all good. 

Of 197 untreated white oaks, 44 show decay. Of 401 
treated with zinc, two show decay. Of 100 treated with 
zine creosote, one shows decay. 

Of 49 untreated tamaracks, all were removed in Feb- 
ruary, 1905. Of 149 treated with zinc, and 49 with zinc 
creosote, none show decay. 

Of 100 untreated loblolly pines, all were removed in 
May, 1904. Of 200 treated with zinc, two show decay. 
Of 100 treated with zine creosote, one shows decay. Of 
*0 treated with zinc and Beaumont crude oil, two were 
removed for decay. Of 100 immersed in spirittine, 80 
were removed in 1904, 18 in 1906, and the two remaining 
show decay. Of 42 soaked in Beaumont crude oil for 
os hours, 40 came out in 1904, and the balance show 
ecay. 

Of 93 untreated longleaf pines, 85 were removed in 
19904, and of the balance, all but one show decay. Of 
100 immersed in spirittine eight were removed in 1906, 
and of the balance, 36 show decay. Of 100 immersed 
for 48 hours in Beaumont crude oil, 71 were removed 
in 1906, and of the balance, four show decay. Of 200 
treated with zinc, none were removed nor show decay. 
Of 100 treated with zinc creosote, and 100 with zinc 
and Beaumont crude oil, none show decay. 

Of 100 untreated shortleaf pines, all but one were out 
by October, 1906, and the one shows decay; of 101 un- 


*No definite records of these now exist. 
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ENGINEERING NEWS. 


A Device for Long-Distance Tape Reading. 

Sir: I notice in your issue of Jan. 24 an interesting 
communication from Mr. Wm. MacDonald on a method of 
locating property corners by swinging rectangular co-ordi- 
nates from the transit line. This ts the same method that 
I use in locating street corners. For the purpose of 
taking these ordinates I use a little device, a sketch of 
which accompanies this letter. As indicated by the sketch, 
this device fits over the tape and slides along it, and 


: 
= 


Black 
ates 12 


ont Ta, 
News 
“Line Centered 
with White Strip 


on Face 
Face. Back. 


when properly set is clamped by the thumb and the 
distance read. This device enables one to take right 
angle ordinates from the transit line at a distance of five 
or six hundred feet with great accuracy and convenience. 
Yours very truly, Jno. H. Ferguson, 


Assistant City Engineer, Augus Ga. 
Feb. 14, 1907. 


A Detachable Concrete Column Form. 

Sir: When building reinforced concrete columns, having 
flexure rods united at intervals by ties, forms are often 
used having one side open, which is built up in sections 
as the concrete is deposited. These forms usually con- 
sist of four or more uprights enclosed on three sides, the 
fourth being open to allow access to the interior, and 
closed as the work proceeds by horizontal boards nailed 
to the uprights. Through the open side all the opera- 
tions of depositing, spading and tying are conducted. 

Two improvements to this device suggest themselves. 
First: The work of erection will be greatly facilitated 
if two opposite sides can be conveniently left open. 
Second: The placing of concrete will be expedited and de- 
preciation of forms lessened if the open sides be closed 
without nailing. The closing pieces must fit snugly to 
avoid ragged corners or distortion of the column section, 
and be inserted without driving, and the construction of 
parts must be neat, and be carried on during concreting. 
The insertion must be made by the laborers depositing the 
concrete, directly and without loss of time. The removal 
of the form must be accomplished by the forcible detach- 
ment of few pieces, to prevent waste of lumber and shock 
to the concrete. 

The accompanying sketch illustrates a form embodying 
these suggestions: B,;—B, are uprights, extending the 
length of the column, 
leaving the horizontal 
boards A, preferably 
tongued and grooved, 
permanently nailed to 
them throughout their 
height. These two 
sides, ready made, are 
first erected and held 
in place by sufficient 
cross-braces D, nailed 
to them at intervals of 
8 to 6 ft., to insure 
rigidity and prevent 
subsequent bulging. 
The reinforcement 
having been placed, 
horizontal boards, C, cut to fit, are inserted, and the 
concreting begun. These boards are hinged at the center 
with one or more butts, permitting them to bend inward 
as indicated by the dotted outline, when they can be set 
snugly in place and without encountering- the reinforce- 
ment. The top and bottom edges of these boards may 
be tongued and grooved to prevent leakage, but only a 
butt joint is required at the hinge, where a tight joint 
is insured by the compression of the inner edge. 

The concreting and tying is conducted from both sides, 
the boards C being placed as the work proceeds and holds 
firmly against the uprights by the concrete. 

To remove the form, the cross-braces D are knocked 
off, when the whole comes apart and is again ready for 
use with the minimum of depreciation. It will be noted 
that the parts to be forcibly removed are few, and can 
ba enickly disengaged with little shock to the concrete. 
The substitution of clamps F, and, if necessary, struts 
at E for the cross-braces, entirely removes these diffi- 


culties. When it is desired to chamfer the column cor- 
ners, the usual triangular pieces may be fastened to and 
form a part of the boards C. 

The butts may, of course, be used many times, both on 
the original and subsequent forms, and their cost be- 
comes negligible when so considered. They should be 
fairly heavy, and the boards not less than 2 inches thick 
for a column diameter of 15 ins. or more. 

Yours truly, Waldo 8. Coulter, 
Asst. Engr., N. Y. State Barge Canal. 
Albany, N. Y., March 11, 1907. 
Tables for Roadmasters. 

Sir: Please note the accompanying tables which I pre- 
pared some time ago for the use of roadmasters. The 
table of chord offsets (Table I.) seems to be appreciated 
by them in roughly going over propositions for tracks, 
particularly at outlying points where it seems hardly 
worth while to send an engineer to make a survey, when 
the parties to be served by the track expect to do the 
grading themselves. A careful man can secure very fair 
results with this table which he would not ordinarily be 
able to do. Roadmasters also I find have been having 
difficulty in cutting their rails on curves in many places, 
it being necessary for foremen to lay the track around to 
the end of the curve, keeping their joints about where he 
thinks they should be and cutting the rail to fit when he 
gets to the end of the curve. With a large extra gang 
and many curves in the track, it is of great advantage if 
the roadmaster can give to the extra gang foreman who 
is relaying the steel the exact cuts on all the curves, and 
seems to facilitate the work considerably. 

You perhaps have published similar tables to these, but 
I have not seen any in recent years. If you think these 
tables worth it, I would be glad to have you print them 
for the benefit they may be to maintenance engineers who 
would no doubt have a copy made for their roadmasters 
where they would hardly go to the trouble of making 
them up in the first place. 

Yours truly, 


_W. W. Gaffin, 
Division Engineer. 
Chicago & Northwestern Ry. Co., North Fond du Lac, 

Wis., March 7, 1907. 


TRANSVERSE CONTOURS FOR ROADWAY PAVE-- 
MENTS. 


x* x 
General Equation, y = ay nd + 3 a-najd 


Tables Showing Values of y in Terms of d for Different 
alues of n. 


0120 417 $93 


¥|.074 18S 741 
%\.062 .167 .313 .500 .72% 


ne /4].098 .203 .3/6 .438 S66 .703 
.18% .297 .S47.687 .938 
.1F6 258.378 .508 .g20 
Yq\ 109 .199 449 .792. 


.147 .230 .320 .417 630 .YAT 
120 195 .2%0 480 S95 .720.955 
3/040 .093 ./60 .240 ,333 .440 .560 .693 840 
M%l.033 .080 .220 .420 .543 .680, 833 


net 1.09/ (84 279 376 £76 «774.89! 
-2 1.082 (69 450 552 699.768 
+3 1.073 .328.425.528 .637.752 .973 
4 |.064 216 . 304.400, 504,616 .736 
120 ,19F 280 375.490.595.720 
7 


104 74. +256.350 +456 -846 
.037 153 .232 .326 432.553 837 
028.072 S92 .208 .300 .408 532.672 929 


TABLE I.—TABLE OF CHORD OFFSETS FOR ROAD- 
Off Offset for Offset fo 
Offset fo set for ‘or r 

Ott. 100 ft. 5Oft. 100 ft. 


Degree. 50 ft. Degree. 
chord. chord. chord. chord. 

3y 0. 0.9 e ¢ 2.6 10.5 
0.4 1.7 8.0 12.2 
1° 30 0.6 2.6 ss 0 3.5 13. 
0.9 3.5 3.9 15. 
2 1.1 44 4.4 17.3 
1.3 5.2 0 5.2 20.8 
3° 30° 1.5 6.1 12° Y ‘6.1 24.2 
BEL Bo 
é eve 
22 8.7 2 8.7 
5° 30 2.4 9.6 


Vol. 57: 13 
*MOUTSIDE AND INSIDE” RAILS 
100-FT. LENG ILS ON cl FOR 
‘or Tee 
of curve. 100 ft. in ins. po ringing 
o° 15’ -2465 4 3 
o° 30 -4930 5° 
oO 45’ -7396 5° 30 
1° 30 1.4791 
1.9722 8s 58 
2° 30 2.4652 9° 0 749 
3.4513 7 
3.9444 12 233 
Example: 3° 30 curve 615 ft. long. 3,451 7 
21.25 in. = 21% ins. = 
{These figures have been publish. | the 
same or similar form in text-books a; 30 in 
the technical press; but for the immed! ne 
fit of roadmasters who may not have n at 
hand we reproduce them herewith.—Ed 
Notes Queries. 
A wooden ware firm, of Massachusetts, writ: 
We are about to construct a two-story dry with 
two kilns 15 by 60 ft. on each floor. Can 3 : 


any information as to the use of concrete for 
Ss Or can you put us in touch with some tha 
ave used reinforced concrete or concrete ' ' 
dry kiln construction? The kilns are to b« 
drying pine lumber. 


CONCRETE TILE ROOFING FOR MILLS AND i\pUs-. 


TRIAL BUILDINGS. 
A roofing material that is durable, eas'\y jaja, 


and economical in both first cost and main- 
tenance, is a great desideratum for buildings 
such as steel mills, factories, freight si:tions, 
power houses, etc. An interesting development 
in roofing for structures of this class is the use 


of reinforced concrete tiles of large size. Small 
tile or shingles of concrete have been used for 


claterloching Joint. 


Top Face. Bottom Fac 


NEWS. 


Reinforced Concrete Tile for Roofing Mills and 
Industrial Buildings. 


residences, etc. (Eng. News, Aug. 30, 19), but 
the tile above referred to are 52 x 26 ins. in 
size, with a weather surface of 48 x 24 ins. 
(12% pieces to a square of 100 ft.). They are not 
affected by smoke or gases and require no nails, 
wires or other fastenings, while sheathing of 
any kind is also unnecessary. At the same time 
the steel framework for the roof is much sim- 
plified; thus with roof trusses 20 ft. apart, no 
rafters are required and the purlins may be 5-in. 
channels spaced 4 ft. apart. 

The tiles have projections by which they are 
hooked to the ‘purlins, they are laid in place by 
their own weight, and will not be displaced even 
by very high winds. The minimum slope of roof 
is a 1 to 6 pitch. The interlocking side j ints, 
2 ft. apart, have %4-in. play and allow for ex 
pansion and contraction longitudinally ©! the 
roof, while the 4-in. end lap at top and bottom 
provides for any up and down movement. The 
weight is about 13 Ibs. per sq. ft. and th safe 
carrying load is 150 Ibs. per sq. ft., wh ° the 
breaking load is 250 Ibs. per sq. ft. The form 
of the plain tile is shown in the accomp nying 
cut, but the end tiles are of L shape, » " & 
flange projecting down over the wall; =! ecial 
ridge-roll tiles are alsoymade. 

The tiles, as stated, are 52 x 26 ins., an’ 4re 
Yin. thick, reinforced with a sheet of \ 18 
expanded metal near the lower surface. hey 
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se ene’ _ after the fire is cleaned is liable to cause the cars on the trestle by a locomotive, an expensive and The expense of belt renewal is only about 0.2 ct. per ton 
” 8 . *h some of the trouble attributed to this dangerous operation, is not ordinarily included. a comparatively small amount, which makes no ap 
— . bly due to an unwise use of the injector. * TRESTLE WITH CABLE INCLINE.—Instead of using preciable difference in the total cost of maintenance. 
cas bar cinders with the machinery for handling 4 jocomotive to place the cars, these plants can be GENERAL INFORMATION.—For large plants where 


TL ractice is not recommended. 


Boe nee of providing storage room so as to cut 


um ioe ay of cars as much as possible is ordinarily 
st d. One day’s storage in cars of locomotive 
’ennsylvania System costs more than $300,- 
7 ye suring that the cars are worth only $1 a day 
<penditure of $4,000,000 would be justified to 
or 4 “ « two days’ supply of coal in cars, consider- 
a structure costs 15% of the original cost for 
reciation and maintenance. 
’ Figurin. $0 tons to the car, storage in cars costs 2% cts. 
or ton » . day, and an expense of $61 a ton is justifiable 
> ovat Ordinarily, storage in the bin is much 
cheaper ‘on im cars, yet the usual practice is to keep 
from one ‘0 five days’ supply stored in cars at the dif- 
ferent pots. All plants for self-clearing cars should 
have the hoppers so wide that the coal can be shoveled 
from fla. bottom cars by hand, if desired, and so that 
side dump cars can be used. Self-clearing cars can be 
ynloaded into a hopper for at least 6 cts. a ton less than 


Using 
annum of the original cost as the cost of the 


the cost of unloading flat bottom cars by hand. 


15% per 
plant, an cxpense of $146 is justified to save handling one 
ton a day by hand. 

In the statements of cost [see the table at the end of 
this arti ie.—Ed.] the figures which’ are not available 
have been estimated. In order to make a fair compari- 


con, we have assumed that it is desirable to hold at the 
plant, etiher in cars or on the ground, a total of three 
days’ supply. The figures are of value in a general way 
only. We have used 10% of the original cost for interest 
and depreciation for all plants, independent of the char- 
acter of construction. Considering the present rate of 
development, the necessary changes in terminals, etc, this 
is believed to be none too high. A good many of the 
plants reported have not been in operation long enough 
and the length of time over which the costs extend is too 
short, in most cases, to make the maintenance figures 
reliable. The lack of uniformity in the collection of the 
statistics and the varying conditions under which they 
were prepared, make any close comparisons of little 
yalue. They indicate how much a slight variation in the 
conditions not generally considered can affect the cost. 
In considering this question, it should be remembered 
that a saving of dollars per year for the railway, and not 
cents per ton for the individual plant, is the result to be 
aimed at. 

SHOVELING FROM CARS.—Where the quantity of coal 
handled is small, and especially at terminal points where 
the engines lie over night and the coaling can be done by 
the hostler or watchman, coaling direct from the cars is 
the cheapest. This work can be helped by elevating the 
track, on which the coal cars stand, from 2 to 4 ft. above 
the locomotive track. Shoveling from the coal car direct 
into the locomotive has the advantage that it delivers 
the coal in the best possible condition. Crushing, due 
to handling, is kept at a minimum and large lumps can 
be broken up ready for the fire by the shoveler. The 
tendency of large bins to separate the slack from the 
lumps is avoided. 

JIB CRANE.—Where the engines are needed as soon 
as they can be cared for, where they come bunched or 
where the hostlers cannot do all the coaling in connec- 
tion with their other work at the time desired, it is 
recommended that there be, in addition to the elevated 
track, an elevated platform with buckets of about one ton 
capacity into which coal can be shoveled at different 
times, these buckets to be raised by a jib crane which 
can be operated by hand or by air from the engine, and 
to be emptied when the engines come too fast for the men 
to take care of them. By this method the cost can be 
kept down to almost that of coaling direct from the cars 
into the engines. These buckets can be used for emer- 
gency coaling stations en route where coal is only occa- 
sionally required. By having, instead of buckets, small 
dump cars on an elevated platform and the coal car 
track elevated considerably above the track on which 
the locomotive stands, more engines can be coaled 
quickly 

THE WILLIAMS-WHITE TYPE.—By still further in- 
creasing the elevation, the shoveling can be done directly 
into bins, by which the amount stored can be increased 
and a larger number of engines accommodated promptly. 
These bins can be filled wtih different amounts of coal, 
so that, by selecting the bin, the amount needed can be 
btained. With all of these designs, flat-bottoms are 
Practically necessary. 

THE TRESTLE TYPE.—The next step is the construc- 
“on of the high trestle with the coal car track on top of 
the storage bins, 30 or 40 ft. above the engine track. The 
‘ost of switching is increased, but by the use of self- 
“earing cars the cost of delivering coal from the cars to 
the bin can be almost entirely eliminated. The maximum 
frade for the approach is usually considered as 5%. 
Where the coal is not shoveled, this type of plant keeps 
‘he breakage of the coal at a minimum of all plants 
“tere the coal is not shoveled by hand. In considering 
the expense of operating these plants, the cost of placing 


equipped with a hoisting engine, allowing the use of a 
20% grade. The machinery costs less than the trestle 
approach, much ground space can be saved, and the 
operation is cheaper and safer when the cost of switch- 
ing is considered. This type ordinarily increases the 
possibilities of providing storage room and does away 
with a considerable liability to accident. 

Where more than two tracks are to be served, and the 
necessary room is available, the coal car track can be 
put at right angles to the locomotive tracks. In some 
cases, where it is desired to coal on four tracks or on two 
main tracks, duplicate plants are constructed. The 
trestle types are handicapped by the fact that the struc- 
ture must sustain heavily loaded cars and also either 
sustain locomotive engines or have power available to 
raise the cars. The costs per ton of maintenance are 
higher than is generally assumed, and if a fireproof 
structure is built, it would be expensive. They ordinarily 
cannot be placed in the most desirable location, and are 
not available in many cases where the room is cramped. 

LOCOMOTIVE CRANE TYPE.—At terminals where the 
demands are not too great, coaling can be done by means 
of a locomotive crane handling the coal direct from flat- 
bottom cars to a locomotive. This crane can also help 
switch coal cars, if necessary, and can handle cinders and 
sand. To allow the use of drop-bottom cars, a pit can 
be constructed from which the crane can handle the coal. 
To avoid delay to locomotives, a trestle can be con- 
structed on which the crane can work, so that it can 
load direct into bins, in which a fair amount of storage 
room can be provided. The bins are not protected from 
the weather, and the coal and the gates are liable to be 
frozen up. With the necessary tracks, the pit and the 
hoppers, it will be found that this sort of a plant has a 
considerable first cost. Its cost of operation depends 
upon the work which can be provided for the crane at 
spare times. 

Its value is great in emergency situations and at 
points where, because of impending changes, the con- 
struction of a permanent plant is unwise. With a large 
terminal, where a conveyor plant is used, a locomotive 
crane would be very valuable to handle cinders and sand 
and also coal during a possible breakdown of the con- 
veyor. The practical limit of a locomotive crane is said 
to be about 70 engines a day. The fact that it can un- 
load direct from flat-bottom cars is much in its favor. 

CLAM-SHELL BUCKET AND TROLLEY TYPE.— 
A type of plant using a special bucket of the clam-shell 
type operated on a trolley has been suggested. This can 
handle coal direct from a pit or from flat-bottom cars 
into bins over the tracks, and can also handle cinders. 
While this device has not yet been tried for coaling loco- 
motives, it is receiving more or less attention and will 
undoubtedly be tested soon. The number of tracks it 
can serve is unlimited, and the mechanism is simple. 
The horse-power required is small and the first cost is 
not excessive. This type would be especially valuable 
where self-clearing cars cannot be regularly obtained and 
where large storage is desired. It is believed that with 
a plant of this type, coal can be handled at a reasonable 
cost from flat-bottom cars. There should be no difficulty 
in getting an actual working capacity of 75 tons an hour, 
which is ordinarily ample. 

THE HOLMEN TYPE.—When the space is more or less 
limited and the amount of coal to be handled and stored 
is not too great and deep foundations can be constructed, 
the coal can be lifted into bins by means of two large 
buckets, operating opposite each other, so that when one 
is lowered, the other is raised. The coal is delivered into 
the buckets by gravity from the bottom of a pit under 
the coal car track through a gate worked by the operator 
of the bucket. The bucket is automatically dumped into 
the bins at the top. It requires the continuous attention 
of a man operating it, but is an efficient machine where 
the requirements are not too great. The storage room in 
the bins is limited by the fact that this plant has prac- 
tically but one point of delivery into the bins. 

THE LINK-BELT TYPE.—The bucket conveyor or link- 
belt type requires a small ground space, has great flexi- 
bility of adjustment to suit different conditions, and can 
be used for almost any situation desired. With the softer 
grades of bituminous coal, such as that from the Indiana 
field, these plants tend to break up the coal. Many of these 
plants are in operation, and, where well cared for, they 
are giving excellent service. The expense of power and 
repairs are not great, and, where the conditions are such 
as to recommend their construction, they give good sery- 
ice at a reasonable cost. 

THE ROBBINS BELT TYPE.—Plants raising the coal 
on a continuous belt of rubber and cotton on an incline of 
about 30° are coming into use. The maintenance cost is 
reasonable, and in most situations it can be as readily 
fitted in as any other type. In some locations, where 
plenty of space is available, a better storage yard for 
coal cars can be provided with this than by any other 
type, as the receiving hopper can be placed a considerable 
distance from the storage bins in any direction. There 
are very few parts of this which can get out of order, 


coal is delivered in self-clearing cars and an unloading 
hopper is used, tracks can be so arranged that cars can be 
handled by gravity, without the need of switch engines, 
decreasing the cost of operation. A locomotive crane as 
an auxiliary for handling cinders, sand and coal in 
emergencies, is very desirable. 

Although most roads do not now consider it necessary 
to weigh the coal accurately as delivered to locomotives, 
some plants are built with this provision. Storage bins, 
holding as much as one hundred tons, on scales, are used, 
or else auxiliary bins on scales, with a capacity of five 
or ten tons, are placed underneath the large storage bins. 
The use of scales is sometimes avoided with trestle 
plants by providing small auxiliary pockets in which the 
measuring can be done by volume. The scales add con- 
siderably to the cost. With belt or bucket conveyors, 
the bins should be designed so as to prevent an accumu- 
lation of slack. 

With some grades of coal, where run of mine or lump 
is used, it is necessary to provide means of breaking it 
up. Breaker bars can be either placed over the hopper, 
which will not allow any coal above a certain size to pass 
without being broken up, or else a crusher can be pro- 
vided. The breaker bars deliver the coal in better condi- 
tion, but are more expensive in operation. Where softer 
grades of coal are used, it is important that the plant 
be designed to avoid breakage as much as possible. 

The handling of sand and cinders is frequently at- 
tempted in connection with coaling stations, but unless 
separate machinery is provided, they have not generally 
been successfully operated, due largely to the excessive 
wear caused by the cinders and sand on the moving parts, 

Some efficient method of fire protection is very desir- 
able, many expensive plants having been destroyed by 
fire. The recent and prospective increases in the cost 
of labor and timber and the demand for greater reliability 
of service tend to increase the desirability of having 
better coaling plants built of steel or reinforced concrete. 

Conclusions.—(1) The present records of the cost of 
operation of coaling plants on nearly all roads are in- 
complete and of little value for comparison wtih each 
other other. 

(2) The cost items should include charges for interest 
and depreciation, charges for maintenance and operation 
(the cost of switching cars onto trestles should be in- 
cluded), and a charge for the use of cars for storage 
purposes. 

(3) Plants must be reliable and not cause unnecessary 
delay to engines or cars. 

(4) Provision should be made for fire protection, the 
avoidance of damage to the coal, and its delivery in the 
best possible condition. 

(5) The use of self-clearing cars should be made pos- 
sible, and ordinarily it should also be possible to shovel 
from flat-bottom cars. 

(6) Storage for emergency purposes and fireproof con- 
struction are, in general, to be recommended, and in 
some cases duplicate machinery is desirable. 

(7) Where self-clearing cars cannot be regularly ob- 
tained, either a locomotive crane or a trolley hoist, using 
a bucket of the clam-shell type, is preferable to loading 
by hand. 

(8) For a small terminal, the two-bucket hoist seems 
to have good points, where a deep foundation is not too 
expensive. 


(9) For larger plants, some conveyor type is desirable. 


The following list of cost of handling coal by 
the several methods described above is tabulated 
from the figures given in the report, but the com- 
mittee expressly states that while these figures 
are useful in themselves they are of no use for 
comparison, owing to the lack of uniformity in 
methods of accounting. The cost in each case 


includes the following: 1, Interest and deprecia- 
tion; 2, operation; 3, maintenance, and 4, car 
storage: 

System of Handling. Tons per Cost per ton. 

day. cts. cts. 
Shoveling from cars to loco- 

Jib crane and bucket........... 12 23.2 to 32.0 
Shoveling into small dump cars 235 17.8 
Shoveling into elevated bin... 133 17.5 
Dumping into bin (locomotive ‘ 

305 & 370) & 12.2 
Dumping into bin (cable in- 

166 & 82 9.1 & 14.3 
Locomotive crane................ 1 3.4 
Holmen bucket system........ -112 8.2 & 15.5 
Link-belt conveyor............... 345 & 45 9.4 & 18.4 
Rubber belt conveyor........... 218 2127 6.9 & 12.2 


A SEASIDE PARK AT ROCKAWAY BEACH has been 
approved by the Board of Estimate in New York City. 
The proposed park comprises some 350 acres, extending 
from Jamaica Bay on the north to the Atlantic Ocean on 
the south, the cost of which to the city is estimated at 
about $1,000,000, 
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treated hemlocks, all were out by September, 1904; of 
100 untreated beech, none remain; the shortleaf, hemlock 
and beech ties treated with zinc or zine creosote, all 
— in, and only four pines and two beeches show 
ecay. 


The A. T. & 8. F. Ry. has been experimenting along 
various lines, especially with California crude oil heated 
and forced into the wood under pressure; 14 such ties 
were placed in the experimental track in February, 1902. 
These are all still in good condition. Ties boiled in zinc 
chloride are in equally good condition. There were 84 ties 
treated at Somerville, Tex., in 1905, with avenarius 
carbolineum, in the manner specified by the manufactur- 
ers, viz., by immersing some ties in the compound 


heated to between 125° F. and 150° F., and by coating 
or painting others with the stuff by means of a stiff 
brush, applying all they would absorb in this way. At 
present two of these ties have fungi on them and 11 
others show decay. Referring further to the ties treated 
with the California oil, additional information is given 
in a letter from Mr. Faulkner, Manager of the Tie and 
Timber Department of the A. T. & 8S. F. Ry. System, as 
follows: 


We have been using crude oil in our engines in Cali- 
fornia since 1891, and a few years thereafter began 
sprinkling the roadbed with ofl to keep down dust; so 
that a coating of oll was spread over the tops of the ties, 
which seemed to add to their life (they were untreated) 
by keeping the moisture off the tops; at all events this 
was the belief of the track men. 

In the vicinity of Bakersfield we get an oll, costing 
about 25 cts. per bbl. of 42 gals. of low gravity, which 
has an asphaltum residuum of about 774%%, the balance 
being mainly light oils, so that when Dr. Von Schrenk, 
of the Government Service, asked our people for a length 
of track in southeastern Texas to conduct a number of 
experimental tests on the different wood preservative 
processes then in common use, we took the opportunity 
of putting in a few ties of each kind of wood treated 
with nothing but this same crude oill, alongside the 
others, in order to obtain a practical comparison of the 
result. These were treated in the fall of 1901 and put in 
the track in March, 1902. Where they are laid an un- 
treated loblolly pine tie lasts about two years, and a 
longleaf pine less than four years on account of heat and 
moisture, so that we use this piece of track for our 
wood preservative experiments with the surety that if 
a tie will last from decay down there a certain length 
of time, it is good for at least three times the life in 
other places on the system, judging by the life there of 
similar wood untreated. 

The timber experts claim that in order to produce 
decay, moisture and heat must be present at the same 
time, with access to the air. We therefore took thor- 
oughly well air-seasoned ties, in which, of course, the 
cells would be more or less open, and filled them with 
this crude oil heated to 180° F., forced in under a pres- 
sure of 150 Ibs. per sq. in.; at this temperature I am 
inclined to believe that a good proportion of the light oils 
had evaporated, leaving only the asphaltum residuum, 
which was then as fluid as creosote. The ties took up 
from 4 to 8 gals. per tie, only one taking the latter 
amount, and the oil appears to have hardened in the 
cells under atmospheric temperature, so that up to the 
present (five years’ service) they are in first-class shape 
so far as preservation and wear are concerned. In 
November last we took one out of the track and sawed it 
in two in the middle and under each rail base; the wood 
was as sound and firm as when laid in the track, with 
less rail cutting than with the other treatments, the 
spike holding firmly, and when drawn was as bright and 
clean as a newly made one. We have since taken out 
another piné tie of a different variety, but sawed, and 
found on sawing it the same as before, that the wood 
was just as sound and firm. In one place the sawing de- 
veloped a decayed place in the tie, which had taken up 
more oll on account of its decay. This had not spread 
or caused any trouble, presumably on account of the ring 
of oiled wood surrounding it. 

In this experimental track we have a number of dif- 
ferent kinds of wood treated with different processes. 
They all show up well excepting one (the Hassellman), 
which has practically gone to pieces; and as a contrast, 
in each case we also have a number of the untreated 
woods inserted for comparison. We do not claim there 
are any antiseptic properties in the crude oll, but we do 
believe that by stopping up the open wood cells with a 
substance which solidifies under ordinary temperature, 
we prevent heat, moisture and air from getting into the 
wood and thereby affording an opportunity for the decay- 
producing organisms to begin work. This seems to be 
proven in our case, and as a result of the test, borne out 
by general experience on the divisions where oiling has 
been done, in the new treating plant we are preparing 
to erect in New Mexico, the pine ties will be treated 
with this same grade of crude oil forced in under from 
150 to 200 Ibs. pressure at a temperature of 180° F. We 
will probably introduce the oil under a vacuum, and at 
the end apply a low vacuum before drawing the ties out 
of the cylinder, ip order that the drip may have a show. 
In this way the ties are reasonably clean and easily 
handled after treatment. I am also arranging to put in 
a lot more in the Texas experimental track, and sending 
some to the Tampico Branch of the Mexican Central Ry. 


The analysis of the crude oil used is as follows: 


Trace 
22% 
Residuum (chiefly 78% 


Untreated woods were laid in the track alongside of 
these oll-treated ties in the early spring of 1902. The oil 
ties were all in first-class condition at last inspection 
(four years and ten months after they were laid), while 
of the untreated ones laid at the same time and all in- 
spected together a majority had decayed and been 
removed 

The crude oil treatment by the Santa Fe Ry. will be 
confined to those ties treated at the new plant about to 
be erected at Belen, N. Mex.; bridge timber, piling and 
also ties treated at the other plants being creosoted as 
before. 


This experimental track is located purposely in one of 
the most unfavorable places in this country to the life 
of a tie. The rainfall is heavy and the heat great. One 
of the criticisms made in the past years on the results 
secured with treated ties on the Southern Pacific and 
the Santa Fe roads, was that such results were not con- 
clusive as to what could be expected in Illinois, Ohio or 
New York, because these roads ran through arid dis- 
tricts, where everything was favorable to the zinc treated 
tie. Such criticisms were justified then, but in the 
light of such evidence as this experimental track affords, 
of the increased life of the treated tie as compared with 
the untreated one, there can be no question of the 
value of such treatment. It does not yet appear what 
the life of the zinc-treated tie will be, but if all of the 
red oaks so treated come out in 1907, the two years 
longer life secured therefrom, as compared with the 
untreated tie, would pay for the cost of treatment; and 
there is no reason to expect them to come out for years 
to come. This is even. more true of the pines, beeches 
and hemlocks. There can be little question but that for 
such conditions the treatment of the white oaks would 
be profitable, especially with creosote, 

When such experimental results are supplemented by 
those in the large use in other roads, it would seem 
that the question confronting the railroad officials would 


tion to the use of soda ash is the increase in ti 
tendency of the water. The latter portion of 
gives the quantity of barium hydrate requir 
the carbonates and sulphates of lime and mag 

foaming tendéncy of water is not increased by 

hydrate treatment, hence its advantage over 

a reagent. Barium hydrate has no advantag: 
as a reagent to precipitate the carbonates «+ 
magnesia and should not be considered as a ; 
these substances except in connection with ; 
of water containing calcium sulphate. 

In treating waters, the acids can be neutra! 
the incrusting matter can be reduced to at lea 
per gallon in most cases. Knowing the ana); 
water and the average quantity used daily, ' 
of matter that can be removed daily at any 
water station can be readily determined, and ¢), 
and cost of chemicals per day or per annum « 
The other expenses to be considered are inter 
of treating plant, depreciation, running repairs. 
labor and fuel or power to operate the plant 
pense for these items will vary, depending on 
of plant used, actual capacity of plant, materia 
construction and the local cost of labor and m 

In estimating the benefits due to the remoy 
crusting solids prior to the introduction of the \ 
the boilers, it must by 


QUANTITY OF PURE REAGENTS REQUIRED TO REMOVE ONE POUND OF 
INCRUSTING OR CORROSIVE MATTER FROM THE WATER. 


bered that carbonat: 
and magnesia, without + 
ence of either the sul; 


Incrusting or Corrosive Foaming 4 of 
Substance Held in Matter lime and magnesia, it 
Solution. osT ae. form hard scale, but ar: 
Sulphuric acid 5 . lime plus 1. S. soda ash .45 Ibs. itated ile BK 
Free carbonic acid 1.27 Ibs. lime None. pas in boiler as ule 
Calcium carbonate 0.56 Ib. lime None. mud, which can be re 
Calcium sulphate 0.78 lb. soda ash 1.04 Ibs. moved for the most ; by 
Calcium chloride 0.96 lb. soda ash 1.05 Ibs. washing out and blov bs 
Calcium nitrate 0.65 Ib. soda ash 1.04 Ibs. 
Magnesium carbonate 1.33 lbs. lime None. very small portion of either 
Magnesium sulphate 0.47 lb. lime plus 0.88 Ib. soda ash 1.18 Ibs. of these sulphates, in nbi- 
Magnesium chloride 0.59 Ib. lime plus 1.11 Ibs. soda ash 1.22 Ibs. nation with the carbonat 
Magnesium nitrate 0.38 lb. lime plus 0.72 Ibs. soda ash 1.15 Ibs. will : : ( 
Calcium carbonate 1.71 lbs. barium hydrate None. cause a hard, troublesor 
Magnesium carbonate scale and increase the 
Magnesium sulphate 2 s. barium hydrate Yone. Of maintenance. 
*Calcium sulphate 1.26 lbs. barium hydrate None. clean boilers, 


*In precipitating the calcium sulphate, there would also be precipitated 0.74-Ib. 


of calcium carbonate or 0.31-lb. of magnesium carbonate 


hydrate performing the work of 0.41-lb. of lime and 0.78-Ib. of soda ash, or for 
reacting on either magnesium or calcium sulphate, 1 Ib. 


forms the work of 0.33-lbs. of lime plus 0.62-lb. of soda 
ment can be correspondingly reduced. 
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given amount of water Au 
thorities differ regarding the 
increased amount of fuel 
required for a given am 
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of barium hydrate per- 
ash, and the lime treat- 
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not be: ‘“‘Does treatment pay?” but ‘‘What treatment 
will pay best for this particular road?” 
WATER SOFTENING AT RAILWAY WATER 
STATIONS. 

(Abstract of the Report of the Committee on Water 
Service).—In order to secure uniform results in treating 
water and have reaction take place outside of the boiler, 
thereby relieving it of the accumulation of mud, scale 
and other damaging materials, the modern mechanical 
water-softener has been evolved. The mechanical devices 
for introducing the reagent solutions into the untreated 
water are various, but the intent is to have the flow of 
the solutions automatically regulated so as to always be 
in constant proportion to the flow of water into the 
softener. This constant proportion is best maintained 
when this portion of the device is least subject to wear 
in its parts, providing it is otherwise correctly designed. 

Practical experience with the better-designed types of 
both the continuous and intermittent plants has shown 
that there is no difference in the efficiency of water- 
softening, providing the mechanical devices for control 
of the reagents are properly designed and the correct 
proportions given to the other parts of the plants. In 
either type of softener it is essential that sufficient time 
should elapse between the introduction of the water into 
the softener and its transfer to the storage tank, to 
obain proper reaction and precipitation. There are many 
plants in operation which are a disappointment to the 
officials, mainly because this important feature has been 
overlooked, and the actual capacity for a thorough treat- 
ment of the water is very much less than the rated 
capacity. 

Practice has demonstrated that between three and four 
hours is necessary for reaction and precipitation, depend- 
ing largely on the temperature of the water and the com- 
position of the scaling matter held in solution. Water 
taken from running streams in winter should have at 
least four hours’ time. In all softeners there should be 
some form of filter for water to pass through before 
finally entering the storage tank, in order to eliminate 
any flakes of scale or mud forming matter that may be 
held in suspension. At least 3 ft. of the bottom of each 
settling tank should be reserved for the accumulation of 
the precipitates; therefore, in estimating the settling 
space needed and the capacity of settling tanks, the 
settling space should be considered as lying entirely above 
this reserved portion. 

The above table gives the quantity of reagents 
needed to remove 1 Ib. of incrusting or corroding matter 
from the water, also the effect on foaming quality of 
the water. The first portion of the table considers the 
use of lime and soda ash as reagents, these being the 
cheapest and the most common in use. The great objec- 


of scale, but a conservatiy; 
estimate seems to be about 10% increase for each 1-145 

of scale. The average locomotive with an average steam 
coal evaporates approximately one gallon of water per 
sq. ft. of heating surface per hour. The following table 
shows the number of hours’ service required to mak: 
1-16-in. scale for various amounts of incrusting matter: 

Incrusting solids per Ib., 


1,000 gals. water.......... 1 2 3 4 5 66 
Hours of service to accumu- 

late 1-16-in. scale........ 781 391 260 195 156 130 

However, the full saving of fuel will not be made if 
the foaming solids of the water have been increased, as 


more water will have to be evaporated. To understand 
this fully we must consider the effects on operating ex- 
penses of water containing foaming solids. Where mat- 
ter is held in suspension in water, priming or foaming 
begins at an earlier concentration of matter in solution 
than if no suspended matter be contained in boil: In 
actual practice it is found that with a concentration of 
about 100 grains of foaming solids per gallon in locomo- 
tive boilers, trouble from foaming will begin. In order 
to avoid thjs trouble, the boilers must be blown off and 
new water admitted to take the place of this wasted 
water, 

Water containing 10 grains of foaming solids per gallon 
will have reached the critical concentration on the tenth 
filling of the boiler; therefore to reduce to the orizinal 
concentration, the water should be completely changed 
that is, 10% of the water taken in the boiler woul 
blown off and wasted. For 50 grains per gallon of 
ing solids, 50% would be wasted, as after one boiler fu! 
had been evaporated, the water would have reaches! the 


critical point. From this it can be seen that th: ains 
per gallon of foaming solids practically represent the 


percentage of water that must be wasted by blow off, 
as the concentration reaches the critical point. In prac- 


tice it would probably exceed this, as it would not be 
policy to blow off large amounts at one time when the 
road, on account of the disadvantage of admitting rge 


quantities of cold water to take its place. 
LOCOMOTIVE COALING STATIONS. 


(From the Report of the Committee on Building: 
locomotive coaling plant should minimize the to 
engines while coaling, the delays to coal cars t the 
cost of handling coal. It is sometimes desired 
accurately measure the coal as delivered to loco: ves. 
At important points, it is sometimes desirable to vide 
duplicate machinery. 

The roundhouse track arrangement should be : m- 
pact as possible and at the same time allow the n: ary 
free movement. The question of the proper lo : 4 


the coaling plant with reference to the cinder pit cage 
upon the type of plant adopted. In cold weather © lay 
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" passing through Massachusetts, Rhode 


— cticut, and entering New York State. The 


Island, ‘ 


entire d 


core than $70,000 a mile, or from $12,500,000 

for the entire roadway. It is proposed to 

95-ft. roadways, one for south and one for 
raffic, with a 30-ft. space outside between 
-e of the roadways and the fencé. The pro- 
ate that the tolls from 500 cars a day pass- 
highway will make it a paying proposition. 
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NAVAL COLLIER “‘Vestal’s” keel was laid 
. the Brooklyn Navy Yard, Brooklyn, N. Y. 
it is said, will be the largest and swiftest col- 
world. She will have a displacement of 12,500 
. speed in excess of 16 knots per hour. Her 
capacity, exclusive of her own fuel, will 
Her estimated cost is $1,500,000. 
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2? ALL-STEEL MAIL CAR ever built in this 
; recently been put into the service on the 
a R. R., between New York and Washington. 
ir, in addition to being a model of fireproof 
_ is especially strengthened to resist the hard 
» the mail ecar’s position in the train nearly 
ngs about in case of accident. It is 75 ft. 
long, h is 10 ft. longer than the standard wooden 
cars, 1! wide, and contains only 370 Ibs. of wood in its 
whole make-up. The body framing includes a heavy cen- 
tral box girder, built up of two 18-in. I-beams, with two 
4 x1 cover plates and side girders 36 ins. deep. A 
12-in. ‘)»yeam is placed on each side of each end door, 
riveted at bottom to steel center sill and casting, and at 
top a cross beam of channel section. The cross beam 
distributes the strains, which may come on the vertical 
I-beams on account of collision, to the roof construction 
and side plates. 
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PROGRESS ON THE NEW YORK EXTENSION of the 
Pennsylvania R. R. is reported to us in an authorized 


statement of the company, which gives the following 
facts: A considerable section of the tunneling is actually 
completed. There has recently been another ‘meeting’ 


of tunnels—this time in Long Island City. The southern- 
most of the four approach tunnels being driven from East 


Ave. under the Long Island Railroad passenger terminal 
toward the East River has reached the river shaft and is 
now connected with the tubes that go out under the 
water. Only three or four days ago the headings bound 


in opposite directions under 32d St., Manhattan, in the 
United Engineering & Contracting Co.’s work on the 
crosstown tunnels, came together nearly under Third 
Ave., so that there are continuous passages from the East 
River to Fifth Ave. under both 32d and 33d Sts. The 
work from Fifth Ave, west to the terminal station site at 
Seventh Ave. is to be prosecuted by excavation from the 
surface, on account of grave difficulties confronting the 
driving of tunnels in this portion. 

Under the East River the cast-iron lined tunnels have 
progressed an aggregate of about 500 yds. per tunnel, 
counting both east and westbound progress. Those going 
east from Manhattan, having started a full year earlier, 
are more advanced. The three to the south, known as 
B, C and D, are now piercing through the rock of Black- 
well’s Island reef. The tubes bound from the Long Island 
City side toward Manhattan are about 350 ft. out under 
the water. The meeting of the eastbound and westbound 
tubes will take place considerably to the east of the mid- 
dle of the river. The work under the East River recent- 
ly has been more satisfactory in every respect than it 
was in the earlier stages. 

About 85% of the excavation work in the terminal sta- 
tion site, the area bounded by Seventh and Ninth Aves. 
and Sist and 32d Sts., is done. Between Seventh and 
Eighth Aves. practically all the excavation is completed. 
The greater part of the steel work which is to support 
Bighth Ave. as a bridge over the undergrond tracks is in 
place. The foundations for the station columns are being 
laid, 

In the connecting line on the New Jersey side, between 
Harrison, on the present main line of the Pennsylvania, 
and the Bergen Hill tunnels, several bridges have been 
constructed. The one over the Hackensack River is 
nearly finished. Under Bergen Hill itself, through the 
hard Palisades rock, the tunnelers are making more 
rapid progress than at any previous time. They are now 
at work in four sets of headings west from the Wee- 
hawken shaft, east from the Hackensack portal on the 
edge of (he Meadows, and east and west from a central 
Shaft, 220 ft. deep. 

TYPHOLD FEVER AT WASHINGTON during the lat- 
‘er pa of 1906 has been reported on at length, but not 
yet flually, by the U. 8, Public Health and Marine- 
Hospita! Service, The report is the result of investiga- 
“ons node by a board of officers appointed by Surgeon- 
Wyman, consisting of M. J. Rosenau, Director 
of the Hygienie Laboratory; L. L. Lumsden, Passed 


Gener 


Assista’ Surgeon; Joseph H. Kastle, Chief of the Divi- 
of (hemistry; and seven passed assistant surgeons. 
Tey 


rt is submitted by General Wyman to the Com- 


« is 170 miles and it is estimated that the . 


missioners of the District of Columbia. Of 866 cases of 
typhoid fever studied by the board, 85, or 10% were at- 
tributed to infected milk, the cases falling into three 
groups. The report shows that the milk supply of the 
District is very far from being properly supervised. 
The public ice supply and public wells did not appear 
to be directly responsible for typhoid infection, but 31 
out of 63 shallow wells showed indications of sewage 
pollution. Personal contact or secondary infection ac- 
counts for 54 cases, or 6% of the number investigated, 
and outside infection for 129 cases, or 15%. This leaves 
69% of the cases unaccounted for. About 97.6% of the 
cases investigated used unboiled Potomac water. The re- 
port states that the typhoid bacillus has never been iso- 
lated from the Potomac River water and that there is 
“no direct evidence to prove or disprove the assertion 
that some of the infection may or may not be water- 
borne.’’ While the water supply is thus left somewhat 
in doubt the report is conservative on this general sub- 
ject, recognizing the value of filtration at Washington 
and elsewhere, and stating that further investigations of 
water supply questions will be made. 


THE EXTENSION OF THE CHICAGO DRAINAGE 
Canal to Joliet is projected, and the Sanitary Trustees 
have the cooperation of the Illinois & Michigan Canal 
Commission in this proposed 3%-mile extension. It is 
stated that the project will be strongly opposed by the 
Economy Light & Power Co., which derives its water 
power from a dam which will be removed from the canal. 
The present retaining wall to prevent damage by floods 
north of Joliet, will be extended to a new dam 2% miles 
below the present dam. This new dam will raise the 
water in the Des Plaines River to a navigable depth, and 
will enable water power to be utilized to develop about 
40,000 HP.; this is in addition to the 35,000 HP. developed 
at Lockport, and both would be used to generate electric 
current for use in lighting the streets of Chicago. It is 
suggested that the extension may be another link in the 
projected deep waterway to St. Louis. The plans and 
the necessary legislative bills for the new work will be 
prepared under the direction of a commission composed 
as follows: Mr. Isham Randolph, Chief Engineer of the 
Drainage Canal; Mr. L. E. Cooley, Consulting Engineer; 
Mr. R. R. McCormick, President of the Drainage Canal; 
Mr. G. S. Snively, President of the Illinois & Michigan 
Canal Commission, and Mr. L. McDonald, Superintendent 
of the Illinois & Michigan Canal. 
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A TRADE SCHOOL, to be known as the Franklin 
Union, is to be built at Berkeley and Appleton Sts., Bos- 
ton, Mass. The building will be erected and maintained 
by the fund left to the city of Boston by Benjamin Frank- 
lin, which matured and became available for use a year 
ago and which has been doubled by an endowment from 
Andrew Carnegie. The proposed building will be four 
stories high and will be built of brick and stone. The 
basement will contain a model boiler room, a steam and 
hydraulic laboratory, an electrical laboratory, an auto- 
mobile laboratory and a clay-modeling room. The upper 
floors will be devoted to exhibition purposes, executive 
offices, chemical and physical laboratories, and class and 
recitation rooms. A library and large lecture hall will 
also be provided. 

It is expected that the school will be used mainly for 
evening work, thus affording an opportunity for young 
men employed during the day to obtain a better education 
along what ever line they desire. Students will be in- 
structed in the proper care and operation of machines, 
besides pursuing studies that will better fit them for their 
work. 


THE STRUCTURAL MATERIALS TESTING of the 
U. S. Geological Survey is supported by an appropriation 
of $100,000 made by Congress at its recent session af- 
ter this item had been cut out of the Sundry Civil Bill 
in committee. This appropriation assures the continu- 
ance of the work at St. Louis until June 30, 1908. 
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THE UNITED STATES NAVY has under construction 
nine battleships, four armored cruisers, one protected 
cruiser, three scout cruisers and four submarine torpedo 
boats. Wm. Cramp & Sons has contract for building 
three of the battleships; the New York Shipbuilding Co. 
has contracts for three battleships; the Newport News 
Shipbuilding & Drydock Co. has contracts for one battle- 
ship and two armored cruisers; the Fore River Shipbuild- 
ing Co. has contracts for one battleship, two scout 
cruisers, and four submarine torpedo boats; Morgan Bros. 
haye a contract for one battleship; the Union Iron Works 
has contracts for two armored cruisers and one protected 
cruiser; the Bath Iron Works has a contract for one scout 
cruiser, The contract work on the battleships ‘“‘Vermont’’ 
and ‘‘Minnesota’’ has lately been completed and the ves- 
sels delivered to the Government. The ‘Nebraska’ and 
“Kansas” are practically completed, while the ‘‘Missis- 
sippi,"’ ‘“‘Idaho’’ and ‘“‘New Hampshire” are about three- 
fourths completed. The “South Carolina’’ and ‘“Michi- 
gan” are only about one-tenth completed. The contract 
work on the armored cruisers ‘California’ and “South 


Dakota”’ is very nearly completed, while the ‘‘North Caro- 
lina’? and ‘“‘Montana’’ are about three-fourths completed. 
The protected cruiser ‘‘Milwaukee"’ is completed as far as 
the contract work is concerned. The three scout cruis- 
ers, the ‘‘Chester,’’ ‘‘Birmingham’’ and ‘“‘Salem,"’ are 
about three-fourths completed, while the four submarine 
boats, Nos. 9, 10, 11 and 12, are nearly completed. The 
speed of the different battleships runs from 17 to 19 
knots per hour, while all of the cruisers will have a 
speed of 22 knots per hour. 


VERY LARGE ELEVATED WATER TANKS are to be 
built by the city of Hamburg, Germany. One tower, 
82 ft. in diameter, will contain two cylindrical tanks, 
one above the other, of 525,000 gals. and 660,000 gals. 
capacity each; the water surface of the upper tank is to 
be 138 ft. above ground. Another tower, 61 ft. in diam- 
eter, will contain a tank of 400,000 gals. capacity, with 
water surface 161 ft. above ground. The third tower of 
the series, 75 ft. im diameter, will contain a tank of 
525,000 gals., with water level 98 ft. above ground. The 
towers are to be of brick masonry. In order to secure a 
maximum of aesthetic effect, the city arranged an open 
competition for architectural sketches, from which the 
designs were selected. 
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DUMPING GARBAGE IN THE CANALS of New York 
State has been prohibited by Mr. Frederick C. Stevens, 
Superintendent of Public Works. 
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A TROLLEY LINE ON THE FELLSWAY BOULE- 
vard, from Broadway Park, Somerville, Mass., to Spot 
Pond in the heart of the Middlesex Fells, will make avail- 
able that 3,000-acre reservation of the Metropolitan Park 
Commission (Boston). The line will be double-tracked, 
will be about 4% miles in length, and will be built by the 
Boston Elevated Co. Its termination at Spot Pond will 
be near the Winchester reservoirs and the Bear Hill 
observatory. 
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A MECHANICAL FILTRATION PLANT for Grand 
Rapids, Mich., has been recommended by L. W. Ander- 
son, City Engineer. The question of an improved water 
supply for Grand Rapids has been a troublesome one for 
many years, and gave rise several years ago to extensive 
bribery scandals. Reports on various projects have been 
made by a number of different engineers, The average 
daily water consumption of the entire city is now some 
12,000,000 or 13,000,000 gals. 


PERSONALS. 


Mr. R. B. Fowler has been promoted from Superin- 
tendent to General Manager of the New Orleans Ter- 
minal Co. 

Mr. W. A. Whitney has been appointed General Super- 
intendent of the Rio Grande Western Ry., to succeed 
Mr. George Geiger, resigned. 

Mr. W. F. Jones, General Traffic Manager of the 
Denver, Northwestern & Pacific. Ry., has been elected 
President of the Chesapeake Beach Ry. 


Mr. W. L. Garland has been appointed General Agent 
of the Safety Car Heating & Lighting Co., at Phila- 
delphia, Pa., to succeed Mr. B. V. H. Johnson, resigned. 

Mr. H. J. Roth has been appointed Assistant Superin- 
tendent of the Rio Grande Western Ry.'s division be- 
tween Ogden and Helper, Utah, to succeed Mr. N. H. 
Holden. 

Mr. J. B. Paul has been elected Vice-President of the 
New Orleans Pacific Ry., which is the Louisiana Divis- 
fon of the Texas & Pacific System. He succeeds the 
late Robert Strong. 

Mr. E. M. Mclivain, formeriy President of the Bethle- 
hem Steel Co., has been elected President and General 
Manager of the Robins Conveying Belt Co., Park Row 
Building, New York City. 


Mr. Magnus Hellstrom, Assistant Engineer to H. de 
B. Parsons, Consulting Engineer, New York City, has 
become General Superintendent for A. Hansson, General 
Contractor, Stockholm, Sweden. 

Mr. Frederick A. Waldron has resigned as Engineer 
of Works for the National Cash Register Co., of Dayton, 
Ohio, and contemplates opening an office in New York 
City as a Consulting and Constructing Engineer. 

Mr. Agustas Radtzki, Superintendent of the Victoria 
Division of the Southern Pacific, has been promoted to 
be General Superintendent of the Houston & Texas 
Central R. R. and the Houston, East & West Texas Ry., 
to succeed Mr. Geo. F. Hawks, resigned. 


Mr. J. N. Seale as been appointed Manager of the 
Northern and Eastern Districts of the Southern Ry., 
with headquarters at Washington, D. C., while Mr. 
M. M. Richey is made Manager of the Middle and West- 
ern Districts, with headquarters at Atlanta, Ga. 

Mr. F. A. Molitor, M. Am. Soc. C. E., has resigned 
as Supervising Railway Expert to the Philippine Gov- 
ernment. He will leave Manila, P. 1, April 1, and, 
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RATING CURRENT METERS THROUGH THE ICE. 
By C. ROBERT ADAMS.* 

Very recently I had occasion to rate two cur- 
rent meters and took the opportunity to make 
the ratings through the ice. The experiment 
proved that this method is both accurate and 
inexpensive. 

I cut a channel through the ice, on a lake, 
making it 200 ft. long and 1 ft. wide. This 
channel was cut with ordinary ice saws. At the 
sides of the channel I had grooves cut to guide 
the runners of a sled to which my meters were 
attached. These were chipped out with an ice 
chisel and were made exactly straight by stretch- 
ing strings along the sides of the channel. After 
being left overnight the grooves for the runners 
had frozen very smooth, and the main channel 
was quickly opened with an ice chisel. It was 
then ready for the ratings. 

The meters were rated both when attached to 
a rod and when suspended by a cord. They 
were fastened to the front of the sled, which 
was drawn by two men. The number of revolu- 
tions were counted by the common method of a 
make-and-break circuit attached to a buzzer 
which sounded at each revolution. One man 


Figs. 1 and 2 show the sled with meter at- 
tached to a rod, and also the outfit ready to 
commence a run. 

Many engineers are prone to accept rating 
curves or tables furnished by manufacturers of 
current meters, or else to make one rating last 
for years. A meter is very delicate, and its 
rating is apt to change. Therefore I recom- 
mend all engineers who use a current meter to 
get it out before the ice goes and expend the ten 
dollars or so necessary to determine its present 
rating. 


NOTES PROM ENGINEERING SCHOOLS. 


HARVARD UNIVERSITY.—Some 670 alumni 
of the university have donated to the President 
and Fellows of Harvard College, the sum of 
$30,500, for the establishment of a “Shaler 
Memorial Fund,” in commemoration of the long 
services of the late Professor Nathaniel South- 
gate Shaler and of the great affection in which 
he was held by his many students and friends. 

A portion of the gift is to be used in procuring 
a memorial tablet, which will be placed in the 
geological section of the University Museum or 
other suitable place. The balance of the fund 


Fig. 1. Sled with Current Meter on Pole. 


rode on the sled to count the revolutions. An- 
other man on the ice with a stop-watch timed 
the runs. 

The runs were made at various speeds from a 
very slow walk to a run. This gave a number 
of points from which to plot a rating curve for 
the meter with coordinates of “feet per second” 
and “revolutions per second.” This curve became 
very nearly a straight line above very low speeds, 
which is usually the case. If the curve had 
been exactly a straight line the total number 
of revolutions in each run would have been a 
constant, independent of the speed. Deviations 
from this constant showed at how many speeds 
to observe, and also indicated that the speed is 
comparatively a small factor at ordinary veloci- 
ties. This showed that only at low speeds need 
we be very careful to move the sled at exactly 
a uniform rate. 

Speeds were taken from % to 10 ft. per ‘sec., 
thus covering all ordinary velocities of running 
water. These rates were obtained by having 
the men draw the sled extremely slow at first 
and increase the speed each trip, until they 
reached a brisk run. 

The meter was kept at a depth of about 8 ft., 
so as to be free from any influence due to the 
ice cover of the lake. It was never taken out 
of the water, for fear of freezing it. The sled 
was swung around at each end of a run without 
disturbing the meter. By properly clothing the 
men they kept perfectly warm, and consequently 
worked with as much care as would have been 
possible in warm weather. 


Fig. 2. Ready for Business. 
FIGS. 1 AND 2. RATING CURRENT METERS THROUGH THE ICE. 


will be invested and the income therefrom used 
for the support of original research work and 
the publication of the results of such research in 
the Division of Geology. 

The researches are to be undertaken by per- 
sons nominated by a Committee of the Division 
of Geology and appointed by the University Cor- 
poration. Applicants are not to be limited to 
officers or students of Harvard University. The 
subject and the locality or field of research, as 
well as the sums of money allotted for the same, 
will be determined by the Geological Depart- 
ment’s Committee. All work or journeys sup- 
ported in whole or part by the fund will be car- 
ried on under the name “Shaler Memorial Re- 
search” or “Shaler Memorial Expedition,” while 
the results of researches, after being approved 
by the committee, will be published in some 
established journal under a general title “Shaler 
Memorial Series.”” Beneficiaries under the fund 
must, at the request of the committee, give one 
or more public lectures in Cambridge on the 
results of their studies, under the general title 
“Shaler Memorial Lectures.” 


THE ISTHMIAN CANAL COMMISSION REORGAN- 
ization, it appears from statements given out at Wash- 
ington, will be completed on April 1. At that time 
Major Goethals will succeed Mr. Stevens as Chair- 
man of the Commission, and Ex-Senator Joseph C. S. 
Blackburn, of Kentucky, will succeed to the vacancy on 
the Commission. It is announced that the salary of Col. 
Goethals will be $15,000 a year, while Majors Gaillard 
and Sibert and Admiral Rousseau will receive $14,000 
each, and the three other members of the Commission 
$10,000 each. 


FOUR NOTABLE RAILWAY ACCIDEN 
curred during the past week. The “Chi-a 
of the Pennsylvania System was ditched ~~ ‘ 
of Pittsburg, Pa., March 22, five cars » a 
motive leaving the track. No one was 
persons were slightly injured. The wreck ; 
been caused by the removal of the bolts 
joining two rails. 

Six students were killed and a score of « 
by a butting collision on the Atchison, Top a 
Fe Ry., at Los Angeles, Cal., March 24. * tae 
were returning from an intercollegiate fic) 
tween the University of Southern California « 
dental College, on a ‘Special,’ when it was 
by an outbound limited train. The accide; 
have been due to the disobedience of order 
gineer of the limited train. 

The wrecking of the ‘‘Southwestern Lin: 
Cleveland, Cincinnati, Chicago & St. Louis pf 
Ind., March -22, killed the engine-driver 
eleven persons, one fatally. The locomotiy; 
track and rolled down a 20-ft. embankme:: 
three coaches with it. 

A grade-crossing accident at Detroit, \) Marct 
22 injured eleven persons, two fatally. An « 
in attempting to cross the tracks of the Mi: 
tral Ry., was struck in the middle by a fa 
demolished. The accident was caused by t}: 
of the trolley and the gateman failing to 
proaching train. 
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THE WASHOUT OF A BRIDGE of the Ch Mil- 
waukee & St. Paul Ry. at Chamberlain, s 
not a serious affair, as reported in the daily 
simply consisted of the knocking out by ice of 
of bents of ordinary pile trestle in the appro 
railway company’s pontoon bridge. The 4d, 
amount to only a few hundred dollars, and |) § 
will be made in a few hours by the company Iriver 
and carpenter crews. 
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THE EXPLOSION of 1,000 Ibs. of dynam: 
plant of the Emporium Powder Co., near Empor Pa 
March 20, completely demolished the mixing house ang 
killed six laborers employed therein. The property | 
is estimat-d at $7,000. 


THB EIGHT-HOUR DAY on government work has been 
modified by Secretary Taft so that in river and harbor 
work it will apply only to mechanics and laborers and 
will not change the present hours of work of tail 
cooks, deck-hands, pilots and the like. This lates: ruliy 
is a reconsideration of the Secretary's opinion of March 
7, 1907, in which he held that the law applied to al! of 
the men engaged in government contract work 


THE PASSAIC VALLEY SEWERAGE BILL has been 
signed by Governor Stokes. Its provisions were noted 
in our issue of March 7. Briefly, they prohibit tho dis 


charge of untreated sewage into the Passaic River or its 
tributaries below the city of Paterson after Dec. 12, 1912, 
and authorize the Passaic Valley Sewerage Commission to 
enforce the provisions of the act, and, on petition from 


the municipalities, to construct joint sewage disposal 
works. 
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THE PHILADELPHIA FILTRATION SUITS between 


the City and D. J. McNichol & Co., which have so long 
been before the public and the courts, are to be sub- 
mitted to arbitration. The arbitrator chosen, 1. Judge 
Samuel G. Thompson, is given absolute deciding power 
as regards all points at issue, as brought out in the 
recent lower court trial, and is authorized to take new 
evidence. 


THB PROPOSED BRITISH CHANNEL TUNNEL from 
England to France is opposed by the British Government. 
This fact was brought out officially in Parliament not 
long ago, upon which the leaders of the opposition politi- 
cal party also pronounced themselves against the project 
The scheme meets with general political disfavor for both 
military and sentimental reasons. 
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THE CITY FREE BRIDGE AT ST. LOUIS, an «count 
of the history of which appeared in Engineering \. ws for 
March 21, 1907, may be built across the Mississi;; River 


at Chouteau Ave. Two bids for the total construction of 
bridge and approaches were submitted. Mr. Ral): Mod- 


jeski agreed to build the bridge with a main ca’ lever 
span of 812 ft. and two side spans, each 4() ‘!, for 
$3,016,836, and Waddell & Harrington bid $3,401.00 for 
the same structure. The Engineer’s estimate was *'.5-0.- 


000. The final plans have not as yet been made ©'r the 
contract awarded. 

AN AUTOMOBILE HIGHWAY between Boston «°1 New 
York is proposed and the promoters of the enter): ©¢ are 
now trying to get a charter from the Massachus: < leg- 
islature. The highway, és proposed, is to run {rom 8 
point near the boundary lines of Brookline and \«wton, 
Mass., as pearly in a straight line as possible ‘o Mount 
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after examining the railway systems in operation or 
under construction in the Far East, return to the United 
States in the fall. His address, after leaving Manila 
will be care of the University Club, 1015 Walnut st., 
Philadelphia, Pa. 


Obituary. 

William L. Guillaudeu, President of the Old Dominion 
Steamship Co., died at his home in New York City 
March 24, of apoplexy, aged 54 years. He had been 
connected with the steamship company for 37 years. 

Benjamin F. Davenport, formerly an engineer in the 
Chicago Sewer Department, died in Nebraska March 18, 
at the age of 60. He was one of the engineers engaged 
in installing the sewer system of Havana, Cuba, after 
the Spanish-American War. 


Gen, Joseph F. Boyd, for 30 years Superintendent of 
the Cumberland Valley R. R., died at Chambersburg, 
Pa., March 23, of paralysis, aged 74 years. He was a 
native of Ohio, and served through the Civil War. Be- 
fore the war he was employed by the Bellefontaine & 
Indiana R. R., and later by the Louisville & Nashville 
R. R. In 1866 he resigned from the army and reenlisted 
the employ of the Louisville & Nashville R. R. He 
was made Superintendent of the Cumberland Valley R. R. 
in 1873, which position he held until 1903, when he 
became the company’s Purchasing Agent. 

William Millar Deutsch, one of the pioneers in 
the introduction of mechanical water filters, died sud- 
denly at the Fifth Avenue Hotel, New York City, on 
March 22, Mr. Deutsch was prominently connected 
with several filtration companies, in succession, and was 
engaged in the protracted litigation over the validity 
of the Hyatt patents. For some years past he was the 
proprietor of the so-called Federal filtration system. 
At the time of his death he had offices at 141 Broadway, 
New York City. 
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ENGINEERING SOCIETIES. 


COMING MEETINGS. 


IOWA ELECTRICAL ASSOCIATION. 
April 18-19. Annual Meeting at Clinton, Iowa. Secy., 
L. P. Spinney, lowa State College, Ames, Iowa. 
THE AMERICAN RAILWAY ASSOCIATION. 
April 24. Annual Meeting at Chicago. Secy., W. F. 
Allen, 24 Park Pl., New York City. 
AMERICAN ELECTROCHEMICAL SOCIETY. 
May 2-4. Annual meeting at Philadelphia, Pa. Secy., 
8. 8. Sadtler, 39 South 10th St., Philadelphia, Pa. 
AMERICAN FOUNDRYMEN’S ASSOCIATION. 
May 21-24. Annual convention at Philadelphia, Pa. 
Secy., Richard Moldenke, Watchung, N. J. 
NATIONAL FIRE PROTECTION ASSOCIATION. 
May 22-24. Annual Meeting at New York City. Secy., 
W. H. Merrill, 382 Ohio St., Chicago, Ill. 
AMBERICAN SOCIETY OF MECHANICAL ENGINEERS. 
May 28-31. Semi-annual Meeting at Indianapolis, Ind. 
Secy., Mr. Calvin W. Rice, Engineering Societies 
Bldg., 33 West 39th St., New York City. 


ASSOCIATION OF AMERICAN CEMENT MANUFAC- 
TURERS.—The quarterly meeting will be held at the 
Bellevue-Stratford Hotel, Philadelphia, Pa., April 9-10. 
Mr. George S. Webster, M. Am. Soc. C. E., will read 
a paper on “Concrete Bridges’’; Mr. Walter S. Hassam 
a paper on “Cement Concrete Roads’’, and Mr. H. lL. 
Weber a paper on “Concrete Street Pavements.”’ 

MEMPHIS ENGINEERING SOCIETY.—At a meeting 
held March 12 the society adopted resolutions favoring 
a deep waterway through the Mississippi Valley, by the 
way of the Illinois and Mississippi rivers. A committee 
was appointed to collect data bearing on the cost, feasi- 
bility and benefits of such a waterway, special attention 
to be paid to that section of the Mississippi Valley lying 
between Cairo, IiL, and Vicksburg, Miss. The society 
will also endeavor to obtain the cooperation of other 
organizations of the city in forwarding the agitation. 

AMERICAN FOUNDRYMEN’S ASSOCIATION.—‘The 
annual convention will be held at Philadelphia, Pa., 
May 21 to 24 The Bellevue-Stratford Hotel will be 
the headquarters of the association during the conven- 
tion. The sessions of the association will be held in 
the Second Regiment Armory, and here also will be 
displayed the exhibits. There will also be an outdoor 
melting annex. All the sessions and exhibits will be 
open to visitors, but the entertainments will be limited 
to members and invited guests. The social features will 
include a river trip and a shad dinner, , 

CANADIAN MINING INSTITUTE.—The annual meet- 
ing was held at the King Edward Hotel, Toronto, 
March 6 to 8 The bill before the Ontario Legislature, 
providing for the taxation of mines, was fully dis- 
cussed and declared to be not only opposed to the 
mining interests but also to the manufacturing and 
agricultural interests of the province. A committee was 
appointed and visited the Hon. Frank Cochrane, Minister 
of Mines, who proposed the bill, laying before him the 
objections of the institute. The result of the interview 
was that Mr. Cochrane agreed to support a new bill, 
drafted to meet the views of the institute, provided it 
was submitted to him within one year. This the com- 


mittee agreed to do. Some forty papers, largely on 
subjects of local interest, were read during the meeting. 
The election of officers resulted as follows: President, 
Mr. Frederick Keffer, Green Wood, B. C.; Vice-Presi- 
dents, Dr. J. Bonsall Porter, Montreal; Prof. W. G. 
Miller, Toronto, and Mr. W. Fleet Robertson, Victoria, 
B. C.; Secretary, Mr. Mortimer Lamb, Montreal; Treas- 
urer, Mr, J. Stevenson Brown, Montreal; Councillors, 
Messrs. E. W. Gilman, James McAvoy, Frank B. Smith, 
R. W. Brock, J. C. Gwillian, F. D. Adams, H. E. T. 
Haultain and D. H. Brown. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS 

—The regular monthly meeting was held in the Audi- 
torium of the Engineering Societies Building, 33 West 
39th St., New York City, March 21. This was ladies’ 
night, and the large hall was filled to overflowing, there 
being something over 1,000 persons present. In place 
of a technical paper, Mr. John W. Lieb, Jr., Vice- 
President of the society, gave a lecture on ‘‘Vesuvius and 
Pompeii’, in which, after outlining the composition and 
formation of volcanos, he gave the history of Vesuvius 
and its outbreaks from earliest times. The destruction 
of Pompeii and Herculaneum was also described, together 
with the state of the mechanic arts of those cities at the 
time of their destruction. 
* The lecture was fully illustrated by lantern slides 
showing views of Vesuvius, the National Observatory, 
the incline cable road which runs nearly to the crater, 
on a gradient of from 60 to 80%, etc., besides views of 
the excavated cities and recovered household articles, 
surgical instruments, jewelry and statuary. Following 
Mr. Lieb’s address, Mr. A. Burton Holmes, who was 
at Naples during the last eruption of Vesuvius, showed 
moving pictures of the volcano in action, flowing lava 
beds, etc. 

Before adjourning, President Frederick R. Hutton 
brought forth great applause by announcing that he held 
in his hand a check for $50,000, made payable to the 
American Institute of Electrical Engineers, it being the 
donation of the Westinghouse Electric & Manufacturing 
Co. towards the $350,000 mortgage on the new home 
of the societies, 


WESTERN SOCIETY OF ENGINEERS.—At the meet- 
ing held at the society’s rooms in the Monadnock Block, 
Chicago, on March 20, a paper on ‘‘The U. S. Geological 
Survey Fuel Tests Under Steam Boilers’’ was presented 
by Prof. L. P. Breckenridge, of the University of Illinois. 
The testing plant was installed at the St. Louis Exhi- 
bition in 1904, and maintained in service after the close 
of the exhibition. Its operations have been subdivided 
as follows: (1) Field work; (2) Chemical investigations; 
(3) Steaming tests; (4) Gas producer tests; (5) Coking 
tests; (6) Briquetting tests; (7) Washing tests. A 
national advisory board of 30 prominent engineers and 
others has been appointed by the President, and to this 
board the plans of the several subdivisions are submitted 
from time to time for discussion, criticism ‘and approval. 
The plant is now being dismantled and moved to the 
Jamestown Exhibition, but it is supposed that a per- 
manent location will soon be chosen, and that suitable 
laboratories and quarters will be provided. 

In regard to the steaming tests it is difficult to say 
how far comparisons are justified, as many of the coals 
would doubtless have given better results in another 
type of furnace. More than 500 of these tests have been 
made on coals from all parts of the country, and Prof. 
Breckenridge illustrated the results obtained by a num- 
ber of charts and diagrams. Tests of the boiler efficiency 
and the rate of heat transmission have also been made. 
Special investigations were made as to the circulation 
of water through the water tubes of the Heine boiler at 
the plant, and as to the heat transmission through the 
tubes of a small multitubular boiler. 


THE AMERICAN SOCIETY OF CIVIL ENGINEERS 
held its regular meeting at its house on March 20, 1907. 
Prof. Mansfield Merriman occupied the chair. The paper 
of the evening, read by the Assistant Secretary, was 
“The Lower Colorado River and the Salton Basin,’’ by Mr. 
Cc. E. Grunsky. The paper described in detail the work 
that has been carried on for the last few years to return 
the Colorado River to its natural course into the Gulf of 
California instead of its lately developed tendency to flow 
inland to the Salton Basin. The paper called forth some 
discussion, especially by engineers who have been engaged 
on similar work on Mississippi levees. Mr. W. G. Price 
suggested that the closure might be effected by a series 
of mattresses, one on top the other, with no underlying 
pile foundation, but so constructed that the water pres- 
sure constantly forces them downward into the soft silt 
bottom. Mr. T. G. Dabney wrote that the cause of the 
last failure in the closure work was probably due to the 
absence of a so-called ‘‘muck ditch,’ or core wall founda- 
tion under the clay dam, and to the construction of 
borrow pits on the Canal side so near the river, thus giv- 
ing but a small strip of earth to act as a retaining wall. 
Mr. W. de H. Washington, who has just returned from 
the scene of this great work, gave a very interesting de- 
scription of the conditions on the ground at the present 
time, and also exhibited many photographs of the sur- 
rounding country. He said that the main cause of the 
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difficulty of the work lay in the absolute 6 
of the soil as a bearing agent. This so.) a 
tirely of an impalpable alkali silt, showi;, 
grit or sand, and, under the action of war, — 
fluid muck. Piles varying from 65 to 
are pushed out of the ground like “corks o on 
pagne bottle’ under the uplighting action o; cham. 
water. Thé final closure was effected by s — 
parallel trestles across the opening and dun ers 
them loads of 5 and 6 ton rock in batches o: neon 
This rock was then filled first with gray. with 
clay, and finally the river silk was pum; Kt: the 
entire structure. 

An announcement was made of the prob rrange- 
ments of this coming summer convention society 
at the City of Mexico. These plans are sub minor 
alterations, but in the main will hold. Th vention 
will begin Monday, July 8, 1907. A railway of one 
fare for the round trip is expected, and a il train 
will be made up from the U. S. boundaries. is ex- 
pected that a period of three weeks will be 1: for the 
regular meetings, including time of travel to a rom the 
remotest part of this country. This does not | ude side 
trips to the Isthmus of Tehuantepec or the \« i Power 
Plant. Contrary to the general impression, th. members 
are assured that the climate of Mexico in July delight- 
ful, and much more pleasant than in most pa of the 
United States. A circular describing the tri; authori 
tatively and in detail will be sent soon to eac!; member 

RAILWAY SIGNAL ASSOCIATION.—A meeting of this 
association was held at the Great Northern jlotel, op 
March 18, with about 60 members in attendance. The 
first subject was the discussion of certain paris of the 
general specifications for electric interlocking jlants, as 
prepared by a committee and already printed in the 
Proceedings for 1906. The proper construction of trunk- 
ing for enclosing the wires was discussed, and Mr. Rudd 
explained that on the Pennsylvania Lines it is made prac- 
tically level with the top of the ballast and covered with 
a thin layer of ballast. It is thus concealed and pro- 
tected, but is easily accessible. On the Pennsylvania 
Lines and the Lake Shore & Michigan Southern Ry. the 
wires in the trunking are coated with pitch, the material 


having a low melting point (about 150°) so as to avoid 
injury to the insulation. This treatment adds greatly to 
the life of the wire. A paper on “The Installation and 
Maintenance of Storage Batteries’’ was read by Mr. H. 
M. Beck (Electric Storage Battery Co.), and led to con- 
siderable discussioh as to methods of testing the batteries 
used in signal plants. 

A discussion on Signal Lamps was taken up at the 
afternoon session, and related very largely to the desir- 
ability of having certain standard dimensions to ensure 
uniformity. At the present time the makers have vari- 
ous designs, and several railways have their own designs, 
so that when a manufacturer takes a contract it may be 
necessary for him to have drawings and sample lamps to 
work from. One specially important point is to have a 
uniform height from the lamp bracket to the center of the 
lens, so that all lamps will register properly with the 
openings in the signal arm casting. Mr. Peabody (C. & 
N. W. Ry.) thought the committee should discuss the 
matter with lamp manufacturers and see if standard di- 
mensions are practicable. He has had trouble with the 
crusting of wicks in long-time burners, especially in cold 
and windy weather, and has made an improvement by re- 
ducing the down-draft area to one-sixth of that originally 
provided. The Pennsylvania Lines have also had trouble 
due to crusted wicks, and consider it doubtful whether 
the down-draft lamp is the best, although strongly recom- 
mended by the committee, 

Some sections of the report of the special committee 
on Interlocking and Block Signals were then taken up 


for discussion, and in this connection Mr. Rudd described 
an experimental system of signaling now in use on the 
Pennsylvania R. R. Each post has three arms and 
lights, giving a variety of combinations to covrr high, 
medium and low speed routes; the semaphore arms move 
in the upper right-hand quadrant, moving upwards from 
the horizontal (‘‘clear’’) to the inclined (‘‘caution’’) and 
vertical (‘‘stop’’) positions. One paragraph in (': speci- 
fications provided that automatic home block signals 


should have a single arm with its end pointed; this was 
voted down. The following paragraphs were «| proved, 
but this is an informal action, and no defi action 
will be taken until the annual meeting: 

The ‘‘stop” indication shall be given by red | sls in 4 
vertical line. i 

The “stop and then proceed” indication sha!! be given 
by red lights in an oblique line. 

Lights in a horizontal line shall be used for ‘forma- 
tion signals. 


Interlocking home signals shall always have ‘wo full- 
sized arms representing unlimited and limited © | etiam 
speeds; and shall also have one low-speed a! distia. 
guished by a greater intefval between it and | ry 
arm than that between the top and second ar: and ¥ 
a dim light at night, when such low-speed «©: ** © 
quired. The arms to have square ends. eines 

The stop indication of dwarf signals shall be en Dy 


a purple light. 
The home signal shall be displayed in the 4) sition 
to indicate that the advyace signal is at ‘‘sto) two 
Interlocking distant signals shall be provided © ‘ 
arms. 


n 


